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V vi i out to write this book because I felt that it was necessary to bring 
together the dark and the bright side of the new power that science 
I has given to mankind. People are well enough aware of each aspect 
I » v iisell. The hydrogen bomb and the rocket dominate politics. Men, 

I mi the first time in their history, have to contemplate, as something that 
might happen any day, the horrible destruction of civilization and even 
< .1 lilt* itself. At the same time, they are made aware in hundreds of ways 
m their daily life, of the power of science to ease labour and increase 
enjoyments. The idea that we are in the opening stages of a new indus- 

I I i.il revolution is gradually being accepted. But, it is also being realized 
that these new powers come none too soon, that the world is filling up 
with people and that the contrasts between the standards of life of 
Americans and Europeans and that of Asians and Africans is growing 
and becoming more unendurable. Only through a wise economic inter- 
national policy and the full use of science can this disparity be removed. 

Now on each of these two aspects of our times many books have been 
published, some of the greatest penetration and value, but most have 
dealt mainly with one or the other aspect — with the risk of atomic war 
or with the building of a prosperous world. What was needed, it seemed 
to me, was to bring these two aspects together, not just by putting them 
in contrast side by side, but rather by bringing out their interactions, 
l or it is mainly the consequence of war preparation, the policy of the 
‘Cold War’, that the peoples of the underdeveloped countries are 
deprived of the chance of securing a decent standard of life for them- 
selves, while it is allegedly in defence of their own high standards of life 
that the protagonists of the ‘Cold War’ justify their policy of atomic 
deterrence. 

I am not trying in this book to draw any simple blueprint of a world 
in which human knowledge is best used for human welfare. This has 
often been done with various degrees of probability and imagination. 
By themselves, however, such anticipations lack conviction because first- 
ly, it is rarely clear whether such desirable states can be achieved with 
existing resources of materials and personnel and secondly, the way to 
achieve them is usually left vague and made to depend on general good 
will or good sense. 

I have tried to remedy this by discussing the resources available for 
so raising the productive capacity of the world that it could afford to all 
a standard of living at least equal to that enjoyed in the older industrial 
countries to-day. Further, I have discussed by what stages and how fast 
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this transformation could be effected, taking into account the political 
realities of a divided world. While in the present conditions of the ‘ Cold 
War’ it seems unlikely that for most of the underdeveloped parts of the 
world it could be achieved for centuries, once this was replaced by 
conditions of peaceful international economic competition or, still 
better, of co-operation, the process would only take a generation or 
two. 

The conclusion is inescapable ; the present preparation for war will 
produce at best economic stagnation and general impoverishment, at 
worst a destruction of human society. 

While writing the book, I have become increasingly conscious that to 
deal with these great problems adequately would require a more pro- 
found and lengthy treatment than I had been able to give of the social 
and political aspects of the struggles of the day and the transformations 
of tomorrow. I could not embark on this without writing another and 
longer book, for which I am in any case not specially qualified. 

What I have actually tried to bring out are the facts of the world 
situation, with its concrete dangers and possibilities. What I have not 
dealt with explicitly are the social forces that have brought this situation 
about and that can help to resolve it without recourse to suicidal war. 

However, my readers should see that many of these questions are 
touched on implicitly in various parts of the book, and especially in 
Chapters XI and XII. 

The basis of my analysis throughout is a socialist one. I believe that 
capitalist monopolies must by their very nature push the governments 
of the States in which they operate to war preparation and war itself, as 
has happened twice already in this century. 

I do not, however, believe this tendency is necessarily bound to pre- 
vail. Against it are great, though up till now divided, popular forces 
which have already taken a third of humanity out of the orbit of 
capitalist economy. The example the socialist countries have given of 
the use of resources by the people and for the people is already inspiring 
hundreds of millions in the underdeveloped parts of the world to try to 
do the same. In the older industrial countries the lesson has rather been 
that of the value to be gained by the greater use of education and science. 

I believe the forces of construction are the strongest, and that they 
will prevail. What is new in the situation since Hiroshima, is that we now 
know that this struggle cannot be resolved in the military field without 
the destruction of all civilization and most of humanity. Seeing this, 
more and more people are being brought to realize that the only short- 
term solution is a period of relaxation of tension, which will permit the 
first stages of disarmament, leading to the ultimate abolition of nuclear 
warfare. During this period countries with different social systems must 
learn to get on together in the same world. 

Though I have tried to picture what such co-existence would be like, 
I have no illusion that it represents a final solution. This will mean a 
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INTRODUCTION 

W ak lias always been the curse of civilization: it is likely to 
bring it to an end unless we do something about it and that 
very soon. More and more people realize this, but at the 
« <m. lime so many feel that they can do nothing about it, that they are 
i“ ib« Imnds of forces too great for them, that science has now become 
»«m immense destructive force that nothing can halt. However the very 
i* ♦ll/.ii ion of the danger may succeed in averting it in time. In these 
i » i vein s, with the knowledge of the destructive power of the hydrogen 

and with the demonstration, in the launching of satellites into 

1'iier, that there is no limit to the range of modern missiles, even 
Mentis and political leaders are beginning to realize that a critical 
hige has been reached. Defence, in any ordinary sense of the word, 
Inn lost its meaning. The only counter-move to annihilation of one side 
• annihilation of the other, and incidentally of all neutrals as well. 

I hr policy of piling up more and more destructive bombs, the multi- 
plication of launching bases for rockets is not and is no longer even 
b< I icved to be a solution. Even its supporters do not really believe in it 
but only continue the policy because they cannot think of another. 

I lie peoples of the world are beginning to see this too, beginning 
lo lecl that some other way must be found which will turn away from 
I he logic of more and more destructive war to one of constructive 
peace. 

Now it happens that the very advances of science which have made 
this possibility of destruction so absolute are just those that, if properly 
applied, could transform the whole economic situation of the human 
i.ice: this situation certainly needs transforming, and the sooner the 
better. The crying evil of the present world is the great and ever 
growing gap between the standards of living of the rich and the poor, 
the few and the many. 

There are certain privileged countries with a command of ample land 
and resources and who with it enjoy all the benefits of science and tech- 
nology. There, not only the rich but a considerable section of the people 
are living better than have any comparable number of persons in all 
world history. Meanwhile three-quarters of the world are living in 
intolerable conditions of semi-starvation, disease and enforced ignor- 
ance. Further, the pressure of population on the resources of a primitive 

1 


Worl d Without War 


trial countries 1 ?^ w^ th in many ways by the d 
living, which may Scorn ** 0 . a , steady worsening of? ° ftheind ^ 
°ne, bringing a retnr Wlt ^ In the next few j leir standard <>/ 

not only possible b? baVe tbe War > we need nol? n ° ne of this need 
world, whh ? PraCticab,eto ^ ^aiselJe sm L ^^^ne.It 

^vouJcoLtrSsT? 11 ’ t0 tbat enjoyed ^jy^he'" ° f ^ vin ® of all the 
centuries, indeed for ^ow, as human " «* ■ ®o», 
hope to be able to mSe ? Dla ’ this may seem a very l ar l C ? dured for I 
one proviso, implied fn g °° d on the basis ofknnl f daim: but ' 

avoided. Not only mustThe m ? ,tle ° f WitLS S ^u witb thc 

to Stop the present state r? be ”° fightin g but somethin? tha f War is 
war, a waste of human r f contl niious war prenarafm gm 1 ust be done 
back the whole SST?* 8 a "d human inSS? 3nd threafs of 

alio make en Sufficiei % 

e 

through the application ofthE* 1 ‘ hat COU,d b e avai/abi? defens,ve 
^ ar greater than anxrtu- °* am °unt of sciVn^ , to us now 

the most fruitful territolE be ° btained fromlh? is ’ 
sources of raw maw ° r by Wln ning the most ~ t e conc luest of 
which nations hale In?? 8 ’? ° r coal - The ? a m r ,? U u s ! ve controls of 
to fight are now comnfet t [° T centuries and f or which f f bjectlves about 
effort would win even P e y trivial in comparison • / ey are Prepared 
might achieve a sndd™ 0 ™ qU ‘ ck,y in peace if?" h Wbat f he lame 
would lead to ! “ dden "Nation of?? Were understood we 

science and i^Iustiyto^fi iWltc hing°over of \vhol°^ ^ >eace which 
Here I am not imagining h”?' 1 ’ construc tive task * fe 3pparatus of 

absurdity. f n the na m ° re peo Pfe will see that tu eas . ed to make sense 
the destruction of oth? ? Stl ? ated excuses have alwavTb t0 3 Suicidal 
lives of one’c ™ r P eo P^ e s countries fn ™ a ^ s ^ een given for 
begins, tS7opSZ P n eOI ?l »<”*£££ ^ £ 

business Swa r h ? aree( i uaI 'y hable to destn l defenders or the 

jta ™ s „: wh^r 8 ” 1 '^ so ,ha * ,h ' 


Introduction 


- I Hiii tt .! r. lied up with the preparation for war — the military 
*♦*♦»«!« h 111 1 I hose whose profits come from munitions production 
i hi I lowcvcr, if enough other people see it then there is some 
i * i hi hiding I lie change about. 

• ,« i mi, trying to do in this book is to set out, in as clear and 

* * i, Wity iin I can, thc nature of the choice that faces humanity in 
I**. . mi uisis. I want to show first something of the character of 
h , ,, muinir war and the real meaning, in terms of certain human 

i =*h mi m I tillering, of its catch phrases, “the great deterrent”, “mas- 

• i« hiliulion” and “limited war with tactical atomic weapons”, 
i i Imuiois are not so well known as they should be, or people would 

- i i tll< m> lightly about preferring to be “atomized”, or that the hydro- 
p m I*. nub is just another weapon essentially no different from a block- 

* i. , mi n hand grenade. 

1 1 h not only the scale and character of nuclear warfare that we 
l» i « in dread, but the acute danger of its outbreak at any moment 

* l<* lliei it is intended or not. This threat in itself has a paralysing effect 

- h human enterprise, except that of building up ever more and bigger 
*< iipnii.w. 

I Ills is only one aspect of the condition of the Cold War that is using 
up pimous resources of materials, men and knowledge, so badly needed 
l ,! i I la* relief of present miseries and the construction of a better world. 
In. perpetuating the division of the world and, almost worst of all, it is 
»l« slmying any hope in the future, especially among the young. The 
danger indeed lies partly in the very situation itself, which may break 
down into war simply because the strain of awaiting it has become 
Intolerable. 

l o put an end to this, to secure a relief before it is too late is the most 
urgent task of our time. The responsibility for carrying it out falls on 
everybody in so far as they understand the situation. But it is not suffi- 
i lent to show the fatal dangers of modern war and of its preparation. 

I he old path will not be abandoned until enough people see a hopeful 
and practical alternative to it. I believe such an alternative exists and 
most of this book is concerned with describing it and indicating how I 
think it is most likely to be achieved. Here the best and most logical 
solutions may well not be the most humanly acceptable and practical, 
and it may be necessary to proceed to the ultimate goal in a series of 
steps. 

What I would like to see, and so would many scientists, is a world 
of socialist countries co-operating in a planned ‘way to secure the best 
environment for all human beings, and to give them the chance of using 
their abilities to the utmost. But I do not expect this all at once, and 
much could be done in intermediate stages, when countries still with 
different economic systems can exist side by side in peaceful competition. 
The process of changing over from competition to co-operation, both 
internally in each country and in the relations between them, can become 
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the school to prepare mankind for a more consciously planned and 
beneficently directed human society. 

The points I want to make clear are that science has put plenty within 
the reach of all : that through the production of abundant energy from 
atomic sources all natural resources can be released, and that there need 
be no shortages of any kind. At the same time scientific research and 
technical development can create ever-new machinery and automatic 
processes which will remove the necessity for all types of repetitive 
labour in office as well as factory. 

Underlying this, and in the long run even more important, the increase 
of scientific knowledge itself will bring new and unlimited possibilities to 
mankind. It is unlimited because each step can always lead to another, 
but these advances are necessarily indescribable in detail, because if we 
knew the answers we would not need to do the research. It is possible 
to do so much with the amount of science we have now, despite its 
diversion to direct or indirect military purposes in the most advanced 
countries, that it is certain that its achievements would be many 
times as great once the threat of war was permanently removed. At the 
same time the potential scientific capacities of something like nine- 
tenths of the world population are not being used at all for lack of 
widespread elementary and advanced education in science. 

1 am not, however, proposing, in the first stages of the transformation, 
to draw on this very large potential of future scientific discovery, but 
rather to show what the science which exists today, and the technologies 
based on it, could do if this were applied immediately and thoroughly. I 
am not so much concerned with the long-distant future, as with what 
can be done for people alive now and their children within the next 
thirty years. This I hope to deal with in the first place technically; 
that is with what are the actual processes of development of industry, 
of agriculture and other methods of producing food, that are already 
known to be feasible or could be readily developed along existing lines. 
The technical limitations of the present can be overcome by future 
research, but resources and knowledge already available are so extensive 
that if they were used they would alone suffice to enable the transforma- 
tion of the whole world to be achieved in a generation. 

The “if”, however, implies a very big proviso. To turn the possibilities 
into actualities requires men and money; that is, we have to face the 
problems of producing suitably trained personnel and the necessary 
capital. These are questions I shall also hope to deal with, particularly to 
point out that the capital available for the transformation is already 
there in the form of the capacity for the production of metals, machinery 
and power. But that capital is at the present moment locked up in the 
service partly of war and partly of purely wasteful expenditure in the 
most privileged countries. I am not suggesting, as many philanthropic- 
ally-minded people do, that this should be put right by the people in 
those countries giving up a proportion of their standard of living in 
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that science provides and prevent anybody else having them, they will 
destroy themselves in the process. Not only that, they will miss oppor 
tunities which will be far greater for them in a world of mutual aid than 
it ever could be in a world of narrow class-selfishness. 

This book, however, would be entirely unrealistic unless it examined 
just these political obstacles in the way of changes, which I hope to show 
are both economically and technically feasible. I am not proposing this 
book as a blue-print of the world of the future — that has been done 
often enough — nor am I going into details as to how science could be 
used for this or that aspect of industry or agriculture. There is now no 
shortage of good books in which this has been done. 1 Rather I want to 
examine the whole process of world rehabilitation as an operation: 
something actually to be carried out year by year according to a time- 
table which, however elastic, does not allow indefinite delay and in 
which the phases of the transformation are as important, if not more 
important, than the objectives themselves. 

The ultimate aim is nothing less than a complete transformation of 
the material basis of human society, all over the world. Promoting such 
a transformation should not be seen as a matter of charity, but of justice 
and common advantage. The central problem is how to help people to 
help themselves, by making available to them just the amount of material 
capital and technical information as will enable the people of each 
country to make the best use of their human and natural resources, and 
rapidly build up a modern economy. This will require a close partner- 
ship between the old industrial countries and those building up their 
own industries for the first time. 

In particular I will try to deal with the problem in relation to Britain 
as a typical industrial country of the old type. The future of British 
industry is now threatened by the far more rapid technical developments 
in the larger industrial countries of the United States and the Soviet 
Union. Nevertheless, on account of her historic position in the world, 
there are great possibilities for Britain to use her special industrial 
potential for the benefit of the underdeveloped countries. It will be a 
matter of thinking out and planning, with the full co-operation of the 
people of those countries, how to make a joint industrial and agricultural 
rehabilitation of their economies while helping forward the further 
industrialization of Britain itself on a rational and scientific basis. 

This book is not, and cannot claim to be, an answer to the vast 
problem with which it deals. The most I can hope for is that by setting 
out the problems clearly it will encourage people to think about them, 
and possibly to produce alternative ways of reaching the same ends. 
Of the end there can be no ultimate doubt : it must be that of world 
co-operation in peace. The alternative, war, means the complete des- 
truction of civilization, if not of the human race itself. 

1 See Bibliography, Parts, 1, 3 and 4. 
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stress and danger. Wars have flared up and died away but they have 
stopped just short of being absolutely catastrophic. There have been 
tests, very dangerous tests, of nuclear weapons ; radioactivity is accumu- 
lating in the atmosphere and on the ground ; but no atomic bomb has 
been dropped since August 1945. The hydrogen bomb, more than a 
thousand times as powerful as the original atom bomb, has been de- 
veloped independently in three countries. In 1957 we have seen the final 
limit to the power of destructiveness in the perfecting of the inter- 
continental ballistic missile. From now on no country is safe from 
direct hits on its most vital installations. It was evident even earlier, 
from the results of the tests of the hydrogen bombs, that any serious 
war, even without long-range missiles, would result in such contamina- 
tion of the atmosphere, water, and earth of this world as to make the 
continuation of any kind of civilized life impracticable. All would suffer 
in some degree or other from radiation sickness, and even those who 
survived that — not only human beings but also the animals and plants 
they lived on — would be exposed to genetic damage of a degree never 
before found in the history of this earth. 

I remember being told by one of the Chiefs of Staff that, at the 
beginning of the late war, strategy dictated weapons, but at its end it 
was weapons that determined strategy. But weapons themselves are not 
just pieces of magic ; they are the end product of big technical-scientific 
developments, and therefore what ultimately determines whether 
countries can go to war is just their scientific and technical capacities ; in 
other words the economic and social aspects are in the long run decisive. 
What governments and military staffs have sought are short-run solu- 
tions, in attempting to secure overwhelming superiority by some tempor- 
arily effective weapons that the other side has not got. However, except 
for wars between sides which were wildly unmatched, as when industrial 
nations attacked pre-industrial ones, the possession of superior weapons 
has not usually led to such easy victories. Hannibal’s elephants, the 
British tanks or Hitler’s various terror weapons did not in fact win the 
wars in which they were employed. 

For some time since the last war, it is true, we have lived in the 
atmosphere of propaganda about the push-button war, a war in which 
the weapons held by one side would, we were told, in a matter of a few 
hours or even minutes, so paralyse the other side that no possible 
alternative to complete surrender could be conceived. This seemed to 
the military and to the politicians who took their cue from them to 
justify the use of these weapons. But that illusion has also gone, not 
because of any shortcoming in the damaging power of the weapons, but 
because both of the major states of the world today possess weapons 
that can annihilate and cannot be guarded against. What ensures 
inevitable destruction is the combination of a long-range missile, travel- 
ling at such speed that it cannot be intercepted, with a warhead capable 
of wreaking destruction over hundreds of square miles and spreading its 
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TABLE I 

The Effects of Nuclear Weapons 


BOMB TYPE 

Power 
( Thousands 
of Tons 
of T.N.T.) 

Direct Effects of 
Explosion 
( Distances in 
Miles) 

Estimated 

Number Killed 
( Millions ) 

Average 

Area 

of 

Radio-Active 
Fall-Out 
with 
>500 
millicuriesj 
sq. mile 
(sq. miles) 

Estimated 

Additional 

Number 

Killed by Fall Out 
(Millions) 

Total 

Destruc- 

tion 

Severe 
Damage 
— Many 
Dead 

City Area 
(20,000 
persons 
sq. mile) 

Indus- 
trial Area 
( 1000 per- 
sons 
sq. mile) 

Agri- 
cultural 
Area ( 100 
persons 
sq. mile) 

Indus- 

trial 

country 

Agri- 

cultural 

country 

Nuclear 

Fission 

(Kiloton) 

Bombs 

Hiroshima- 
Type A 
Bomb 

I 20 

1 

1 

2 

0-2 

001 

0 001 

— 

— 

— 

Maximum 

“Tactical” 500 

A Bomb 

3 

6 

10 

0-05 

0005 

— 

— 

— 

Nuclear 

Fusion 

(Megaton) 

Bombs 

Bikini-type 
H Bomb 

! 10,000 

15 

30 

10 

1-5 

015 

7,000 

4 

0*4 

Maximum 
“Useful” 
Strategic 
H Bomb 

50,000 

1 

25 

50 

15 

20 

0-2 

15,000 

8 

0*8 


Note: The following symbols have been used in the tables throughout this book : 

— = nil or negligible . . = not available [ ] = not applicable 


1 billion = 1.000 
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World Without War 

of defence of a very limited kind did exist when the atomic weapon 
were to be carried by conventional aircraft, or even by hypersonic 
jet bombers because one of the major developments of military science, 
particularly dependent on that of electronic computers, has been the 
development of the homing principle, which has given the great ad van t 
age to the small interceptor rocket over any kind of air-supporte<J 
bomb-carrier. It is the use of these interceptor rockets that now limits, 
if it does not entirely destroy, the potential destructive effectiveness of 
the U.S. Strategic Bomber Command. 

There can, however, be no such simple defence against ballistic rockets 
coming from high altitudes. Now that the purely physical problems of 
securing the descent of such rockets through the atmosphere with some 
kind of anti-burning device in the nose have been solved, these have 
become the weapons to supersede all others. Interception by anti- 
ballistic rockets demands an accuracy of a different order from that 
needed to intercept airborne bombers. It is difficult enough, as we have 
seen recently, to get such long-range rockets into the air at all, but to get 
hundreds of them up at the precise fraction of a second required to 
intercept another rocket on its way to its target is stretching the imagina- 
tion too far. This method has not even the merit of being new : there is 
a very detailed account in one of Baron Munchausen’s tales when, 
during the siege of Gibraltar, he was able to destroy the enemy’s battery 
by aiming his gun at the shot coming straight towards him and knocking 
it back to where it had come from. Despite this precedent, I think it 
would be most unwise to pin any hopes on ballistic interception for a 
long time to come, and by that time other and more destructive forms 
of long-range weapons will no doubt have been invented, if we continue 
along the crazy path which we have followed so far. 

Nor is it practical to rely on the hope of destroying inter-continental 
ballistic rockets on the ground. It is true that the bases projected in 
Britain for the obsolescent but still untested American weapon would 
be easy targets, but better methods of launching from numerous small 
and interchangeable sites have already been perfected in the Soviet 
Union. The final stage of armoured, underground, launching sites offer, 
for reasons already given, even worse prospects for the civil population. 

Passive defence remains as a technically possible alternative, though 
one hardly likely in fact to be followed. It would be possible to put a 
proportion of the key personnel of a few industrial countries under- 
ground in radiation-proof shelters, but there is no effective prospect of 
putting whole populations in them. The estimate of $63,000 million, 
which has already been made 1 , for sheltering the 87 million U.S. city 
dwellers is almost certainly an underestimate. Even if this sum were to 
be spread, as suggested, over six years, it would represent an increase of 
24 per cent on the present vast military budget of the United States. 

1 P. G. Steinbicker, “Shelter or Evacuation”, Bulletin of the Atomic Scientists , 
Vol. 13, p. 168, 1957. 
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i . i. * .1 hmilcd nuclear warfare is full of contradictions. The limits 
h h. • I v i . , 1 1 c supposed to be set by conventions, not agreed as the laws 
■ i H nl (lie past, but simply announced by one side. One has only to 

* .1 i ti« works of the advocates of limited warfare to see how absurd 

• < . 1 1 inventions arc. The nuclear bombs are to be limited to the half- 

n r 1 1 1 *m class, namely, anything up to fifty times as powerful as those 

i \\ I liioshima and Nagasaki. They should be used exclusively 
m* hm f military targets, that is places where similar nuclear weapons 

• ri.i l»e launched by the other side, or against concentrations of troops. 

* nl . 1 1 provisions are suggested for marking off open cities within a 
h * lain i adius of which, say, thirty miles no such bomb is to be dropped. 

i * mined that the civilian population will somehow be mysteriously 

*‘i!i»hI away when the military formations are occupying any other 

HlHli 

I In inc who wish to get the concept of limited nuclear war accepted 
if Miuipiciously silent when it comes to describing the effects of such a 
f mi I lie civilian population, which is in vivid contrast to their des- 
i (pi Inn of the horrors of total nuclear war. However, the knowledge 
( ilu* effects of tactical nuclear weapons of the Hiroshima type should 

• T i' j I dear to any that care to look that the horrors of limited nuclear 
«i would differ only in extent and not in degree from those of total 

^ii , to which at any moment it might degenerate. Quite apart from the 

♦ IIkIs of direct hits, deaths from heat flash and radiation sickness would 
U counted in millions in any populated district. 

Indeed, the advocates of limited nuclear war seem to admit as much, 
bn they get themselves into extreme difficulties in discussing the actual 
Iri i itories over which a limited war might be fought, their opinions 
depending to a certain extent on which side of the Atlantic they are 
writing from. In view of the present N.A.T.O. proposals for the distribu- 
lion of tactical nuclear weapons, particularly in Germany, it would 
appear that it is anticipated, at least by some high military authorities, 
that the limited warfare should take place in Central Europe. Others, 
however, do not entirely share this view, because they realize that if 
one takes a map of Federal Germany and draws circles of thirty miles 
around all the cities, there are precious few places in which a tactical 
atomic weapon could be dropped while sticking strictly to the rules. 
Even then the civilian losses would be great. A detailed estimate of the 
result of the N.A.T.O. exercise “Carte Blanche” in 1956, using only 
tactical nuclear weapons, was that 1-7 million civilians would be killed 
and another 3-5 million seriously wounded. 

Nor can there be any assurance that the rules will in fact be adhered 
to, especially as both sides may be operating a different set. Remember- 
ing the bombing errors that have taken place in purely “conventional” 
wars, it is almost certain that even without their pilots intending it some 
bombs would be dropped in these prohibited areas, and these would in 
turn give rise to corresponding deliberate reprisals. In view of this, it 
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is not surprising that the German people, and even some of the German 
military authorities, do not look with favour on having any kind of 
nuclear warfare over their own territory. Even many of those who 
stand by the principle of “deterrence” would prefer to see Central 
Europe treated not as a theatre for limited warfare, but as a vital area, 
an attack on which would justify total nuclear war, so that the Russians 
and the Americans would also get their share of destruction, or that the 
fear of this might prevent such war breaking out at all. 

Alternative areas for limited warfare have been suggested in the 
Middle East or on the fringes of Asia, but there, although in principle 
it should be easier to carry it out as there would be little opposition, 
there would be extraordinarily little reason for doing so. Mr. Dulles, 
it is true, was in favour of dropping atomic bombs to save Dien Bien 
Phu from the Vietnamese forces. If they had been dropped near that 
fortress where most of the attackers were massed, the position of the 
garrison might have been even worse than it was, while further away 
would have been of little use. As the fort was in the middle of an ex- 
tensive jungle without any important military or industrial concentra- 
tions in the neighbourhood, it is difficult to see what advantage would 
have been gained. In the Middle East the only useful targets from a 
military point of view would be oil wells and refineries, but it would 
never do to bomb them, as the object of the exercise is to protect them. 

Much of the force behind the argument for limited war stems from 
the belief that it would be possible for the Western Powers to use nuclear 
weapons in conditions when the other side had not got them or would 
not use them. Certainly this was behind the idea of using them in the 
Korean conflict and in Indo-China. But this supposition itself is very 
unrealistic in the present circumstances. If nuclear weapons were used 
by S.E.A.T.O., say, in any such outlying territory, a response, also with 
nuclear weapons, would be made to it from China on some S.E. A.T.O. 
country, and this would almost inevitably lead the Americans to do 
what Mr. Dulles has repeatedly said they should, attack the homeland 
of the Soviet Union. 

Indeed, the whole very unconvincing propaganda for limited nuclear 
warfare is effectively a cover for the actual distribution of so-called 
tactical nuclear weapons to N. A.T.O. , and possibly later to members of 
other military pacts, such as the Baghdad and S.E.A.T.O. pacts. The 
actual policy, whether acknowledged or not, of the Western allies is 
to base their whole strategy and tactics on nuclear weapons, and there- 
fore to be unable to fight anything but a nuclear war, with the danger 
that wherever it starts it is not likely to remain limited for long . 1 

Recent events have still further emphasized both the stupidity and 
the danger of the policy of limited-unlimited nuclear war preparations. 
It is evident that the setting up of the intermediate range ballistic missiles 

1 A devastating criticism of limited nuclear warfare from the military point of 
view has been written by Professor Blackett ( New Statesman , 17th May, 1958). 
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M f<» | hr banning of tests, and why any success in getting them 

* * -I vmM mark the first stage in the abolition of nuclear war itself. 

• »».. put lie ailarly hypocritical defence of tests has been advanced by 
M» I MiIIcn in Ihc quotation given (p. 14) which is that these are 
m*m * » i v in order to perfect the “clean” bomb essential for limited 

mm. I* h win . This thesis paradoxically finds its chief advocate in Dr. 
MIm\ Ihc creator of the undiscriminating and superlatively dirty 
n lission-fusion-fission bomb. It is presumably with such clean 

* • Mil • I lull an American writer estimated that the U.S. forces would 

hi mm* lo kill 100 million Russians at a loss of only 20 million U.S. 

• mi / t in l he odd 200 million British and other Europeans who would 
U k illrd in the process are neither mentioned nor counted. 

I h. i c pen ted warnings of competent scientists against the tests 2 have 
by imw thoroughly roused public opinion, and an increasing agitation 
mi mm\I t heir continuance is growing up, notably in Britain and Japan. 

I h«- hist official step in stopping them, however, was taken by the Soviet 
government, which, after fruitlessly appealing for a joint cessation by 
tin three nuclear powers, unilaterally suspended its own tests. This 

• Mon has not yet been followed by Britain or the United States, who 
hit v** both subsequently carried out tests. Public pressure, however, 
i . beginning to tell, and the agreement of the Soviet Union to a United 
Mutes’ proposal of an expert examination of the means of checking 
whether tests have really been stopped may be a first step to an agree- 
nient on imminent abolition. But it will be already too late to avoid ill- 

* Meets on future generations, for the report of the United Nations 

< lit tec on Radiation Hazards shows that already the concentration 

• •I Strontium 90 in some regions has passed the danger point. At least 
It should come in time to prevent other nations such as France, Germany 
ii ml Sweden from joining the race to nuclear suicide. 

I he present international disharmonies, the state of fear that the 
( old War produces, the ever-present danger of an outbreak and the 
piospect of total destruction in full-scale nuclear warfare are only one 
part of the price that humanity has been paying and will pay for the 
division of the world into hostile military blocs. The other is the cost, 
actual and potential, of the preparation for such a war, a cost which 
is felt all over the world, in the Soviet Union no less than in the United 
Stales and Britain, and for that matter also in those countries that 

1 "Clean, flexible and easily delivered weapons of all sizes would make it possible 
to use these bombs as we want to use them : as tools of defence. When stopping an 
iiKKrcssor we would not let loose great quantities of radioactive atoms which would 
•.plead death where we wanted to defend freedom. Clean nuclear weapons would 
he the same as conveniently packaged high explosives. They would be nothing 
more." (E. Teller and A. L. Latter, Our Nuclear Future , New York, 1958, p. 172). 

I he bombs at Hiroshima and Nagasaki were also clean bombs, and nothing more. 

2 A. Pirie (ed.), Fall Out , 2nd edn., London, 1958; Current Digest on Atomic 
Danger , International Institute for Peace, Vienna (in progress) ; Scientific World 
(Special issue on nuclear weapons), Vol. 2, Pt. 2., 1958. 
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TABLE II 

World Military Expenditure: 1950-1957 


Country 


U.S.A. 

U.K. 

France 

Other N.A.T.O. 
Total N.A.T.O. 
U.S.S.R. 

China 

India 

Estimated Other 


Unit 

( billions ) 


Dollars 

Pounds 

Francs 


Roubles 

Yuan 

Rupees 





Annual Average ( 1950-57) 

1 950 

1954 

1957 

National 

As percentage 

In billion 




Currency 

of National 
Income 

U.S . 
Dollars 

14-6 

42*9 

44-3 

39-4 

13 

39*4 

0-85 

1-57 

1*61 

1-46 

9 

41 

559 

1171 

1494 

1164 

10 

2-9 





51 






51-5 

82-9 

1000 

96*7 

101-8 

9 

25-5 

2*60 

5-81 

6 00 

512 

7 

2*6 

1*64 

1 94 

2-31 

1*92 

2 

0-4 





100 


Estimated World Total of Annual Military Expenditure Average (1950-1957) — $90 billion 
Sources: Statistical Year Book 1957 , U.N., New York, 1958 ; NATO Press Statement, December, 1957 ; and national 
budgets of individual countries. 
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It is an irony, though we should be thankful for it, that all this dlbii 
has been thrown away, that most of the bombers and fighters alike ;n« 
obsolete without having ever been used in war, and that all the careful 
thought and ingenuity, and man-hours of skilled scientists, that wcnl 
into them have also been wasted, apart from some incidental research 
the results of which may leak into other sciences. This experience should 
have been enough to bring people to their senses and to get them to ir.< 
all this ability for constructive purposes, but instead of that, the same 
scientists and technicians, or more of them if they can be found, will 
now be put to work on developing better and faster inter-continent;d 
ballistic missiles, or any other kind of devilry that the military will have 
thought of in the future. 

It is in the field of nuclear science, however, that the military associa 
tion is most damaging. All atomic energy research establishments a re- 
covered by security regulations; the nature of the research is keyed to 
its possible military uses, and as a result the development of peaceful 
uses of atomic energy has been held up, probably by at least a decade. 
Since the war the successes that have been gained, such as Calder Hall, 
or that are promised in the Harwell Zeta, together with similar advances 
in the Soviet Union, have been a record only of what could be spared 
from a much heavier military effort. In view of the world’s need for 
power, this is in itself another crime against humanity. The effect of 
militarily-imposed secrecy has also been very serious in hindering 
international co-operation in science and has certainly slowed up ad- 
vance even in the countries most concerned with nuclear research. This 
has, however, at least partially been overcome since the Geneva Con- 
ference on the Peaceful Uses of Atomic Energy in 1955; and in the 
more remote and purely scientific parts of the subject the ill-effects 
of military secrecy are largely neutralized. We are still, however, 
far from the condition of a free exchange of persons and ideas in 
the most vital field of modern physical advance, that of the atomic 
nucleus. 

One other aspect of the Cold War, which has gone on for so long 
that it does not now call for very much comment, though in a pre-war 
situation it would have been considered a casus belli for active reprisals, 
is the existence of discriminations of the most absolute character in 
world trade. A list of forbidden goods which may not be sent either to 
the Soviet Union, China, or the People’s Democracies of Eastern 
Europe, includes practically everything required for building up a 
modern industrial base. They are prohibited on the grounds that they 
could be of strategic use. Some of the items included have now become 
absurd, in view of the technical progress in electronics and machine 
building in the Soviet Union. To forbid the export of electronic valves or 
machine tools to these countries is very much like forbidding that of coal 
to Newcastle. But nevertheless in the aggregate, particularly in respect 
to China, the embargo puts a considerable strain on the development of 
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ol the world. There is no doubt that without it a much 

It- would ensue, leading to greater orders for industrial pro- 

. Mich countries as Britain, and a greater supply of other 

, o| industrial goods as well as of primary materials from the 
,il luloii and China. There is still much to be said for the soothing 
i , .| a lice trade on international relations, 
ii.. c vri present prospect of nuclear war, together with the burden 
, i ,.o ^nations for it, remain the major hindrances to the advance of 
oik mil, just at the time when such advance is most needed and most 
1 1 ili I lie first thing that must be done is to get out of this position, 
,m.I ijiih kly, for delay only means a further piling up of ever-more 
t. Hi in live weapons. By now, especially since the United States has 
within range of inter-continental missiles, the governments of the 
■ in it Powers are beginning to appreciate the dangers of the situation. 

1 1 • illllleulty is primarily that of finding an alternative to the policy of 

nice how, in other words, to step down from the position 

„.l,.|i|fd in the Cold War, without appearing to lose the advantages, 

. . ii it Illusory, that have been claimed for it. 

I lie question of disarmament is one which has been treated with 
. i.iinpii nous dishonesty for the last ten years. Anyone who has studied 
in ,1. mil, as I have myself, the proceedings of the various disarmament 
iiimmlUees and sub-committees, will see that they reveal one funda- 
Hiriiiiil fact, namely that at no time did the Western Powers, particu- 
l.ii ly the leading nuclear powers, Britain and America, ever intend to 
(M \f up (heir power to use nuclear weapons. Indeed, outside the con- 
i . i fine llicy have never wavered in their adherence to the great deterrent. 

I lifii tactics at disarmament committees were essentially those of giving 
tin appearance of wishing to abolish these weapons, at the same time 
i ni niching to their offers such conditions as to be sure that they would 
I., i ejected. Occasionally this manoeuvre conspicuously failed, as, for 
lie. lance, when the Anglo-French plan for disarmament, put forward 
in 1954, was, they must have felt, very unsportingly accepted by the 
Soviet negotiators in 1955, which left the Western Powers in the rather 
unhappy position of having to say that they did not really mean it, at 
least not quite like that. 

I he latest failure of the Disarmament Sub-Committee in 1957, and 
l lie refusal of the Soviet Union to have any more part in such discussions, 
i nine about by just such an arrangement; the Western Powers insisted 
i hat already agreed proposals for the stopping of nuclear tests with 
progressive conventional disarmament, must be combined with other 
proposals which they knew in advance would be unacceptable to the 
Soviet Union, so as to be able to blame them for blocking the way to 
disarmament. Nevertheless, despite all this suspicion and bad faith, 
ilicsc discussions have charted a way to disarmament by stages which 
only requires signature to be put into operation. It would provide for 
l lie simultaneous lessening of conventional and nuclear forces with 
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adequate arrangements for inspection. 1 Some of its provisions — such as 
the Eisenhower open skies plan for aerial surveys — have been made 
obsolete by ballistic rocket developments. On the other hand a mosi 
promising plan of a nuclear weapon and rocket-free zone separating 
the contestants has been put forward by M. Rapagki, the Polish Foreign 
Minister. This might well be the first move of a policy of disengagement, 
important not so much in itself as in marking the reversal of the whole 
trend of the Cold War. 

Nevertheless, as long as it is left to governments, it will be extremely 
difficult to get out of the vicious circle of suspicions and threats. But 
by now ever-growing sections of public opinion in all countries arc 
becoming aware of the dangers of nuclear war and are beginning to 
make themselves felt. In Britain, and even in the United States, a 
popular movement to end nuclear war, and indeed all war, is rapidly 
growing. 

But to make that popular wish for peace effective it is essential to 
find some alternative which will enable the positions of mutual hostility 
of power blocs and the building up of opposing strength to be turned 
into a different direction : to see the constructive alternative which will 
not mean any admission of defeat on one side or the other. This concept 
of co-operative coexistence has been urged for years now in the Soviet 
Union. It has been resisted in the West for that very reason — on the 
stupid argument that if it is good for them is must be bad for us. It was, 
of course, always open to Western statesmen to put forward some such 
scheme of coexistence themselves. Perhaps they did not think of it ; to 
judge from Mr. Dulles’s utterances they did not want it: the Cold War 
must last until the Communist governments collapse or, failing that, 
for ever (p. 209). 

It is now evident that the peoples of the world are increasingly dis- 
inclined to accept this gloomy prospect. The constructive alternative 
cannot be long evaded. The problem before us is to set it out in concrete 
terms as practical politics. This will be the burden of the rest of the 
book. It will be concerned in the first place with what is technically 
and humanly possible, given the full co-operation of mankind. However, 
as it is only too evident that this state will take long to achieve, it will 
also consider the best that can be expected from different degrees of 
relaxation of the Cold War and of an acceptance, even tacit, of the con- 
tinued existence in peace of rival economic and political systems. What 
it will not consider any further, for reasons which this chapter should 
suffice to show, is the future of mankind if we are so stupid and so weak 
as to allow madmen to drive us to nuclear war. 


1 Documents and Papers on Disarmament , 1945-1955 , World Council of Peace, 
Vienna, 1956; J. D. Bernal, “The Present State of the Disarmament Question”, 
Science for Peace Bulletin f No. 17, 1957. 
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BUILDING A WORLD AT PEACE 

\ ni y in a world without war would there be, for the first time 
1 in human history, the possibility of using man’s knowledge and 
J labour to the full in order to satisfy human needs. It was never 

Mr to do this in the past; even the great economic changes that 

mi * in i rd as a consequence of the scientific and technical revolutions of 
Hit seventeenth and eighteenth centuries were not undertaken primarily 
in Miiisfy human needs as a whole, but in the pursuit of private profit. 
f 1 mss , in the twentieth century, that same pursuit of profit, erected into 
the n s stem of capitalism, still remains an obstacle, even in the absence of 
sun, to any world-wide organization of human welfare. That obstacle, 
however, is already being removed in many parts of the world and may 
Minn disappear. Here, we are not concerned primarily with how soon 
itml In what way this will happen. Our concern is rather with the 
mi |m nt task of how to secure at least the material basis of human welfare 
in n world in which this is the object consciously aimed at. We have seen 
olid experienced enough in the last half century to realize that this is a 
t'loMctn which requires the full use of science, natural and social. 
S< i cnee will be needed not only to provide the answers, but also to set 
I lu' questions, to determine what are the human needs in some kind of 
mi dc i of priority and how they can be met. This is no longer an optional 
< i k : the use of science has now become a necessity for human survival. 

In this chapter I want to introduce these ideas in a general way, 
i oming later to more particular examples. Here it will not be sufficient 
In heat the problems of individual countries, however large and self- 
sufficient ; rather must we consider the problems of the world as a whole, 
inking into account the interdependence of its various areas, as well as 
i hr wide disparities of industrial development and standards of living 
hr I ween one country and another. This growing unevenness is a major 
symptom of a divided human society, which not only creates tensions 
but is responsible for the threat of war. At one extreme we have the 
I luited States with its highly mechanized industry and agriculture and 
I hr high average standard of living; at the other we have what are now 
politely called the underdeveloped countries, nearly all former colonies 
mi dependencies of the older industrialized states of Europe, with little 
industry, primitive agriculture and a standard of living, for a great pro- 
portion of the population, only just above starvation level. 
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TABLE III 


Relative Standards of Living* 


— 

Country 

Infant 

MortalityRate 

Per 

1000 live births 

Average 
Expectation of 
Life at 0 Years 

Available Daily 

Thousands 

of 

Inhabitants 

per 

Physician 

% 

Illiteracy f 

Annual 

Per Capita 

Calories 
(i hundreds ) 

Proteins 

(grams) 

National 

Product 

(1952-54) 

U.S.A. 

26 

70 

31 

93 

0*8 

3 

U.S. Dollars 
1,870 

West Germany 

39 

61 (1933) 

31 

78 

0-7 

1 

510 

U.K. 

25 

70 

33 

84 

0-9 

1 

780 

France 

36 

66 

28 

99 

10 

3 

740 

Denmark 

25 

69 

34 

90 

0-9 

1 

750 

New Zealand 

23 

70 

34 

104 

0-7 

1 

500 

Italy 

48 

58 (1936) 

26 

75 

0-8 

10 

310 

U.S.S.R. 

45 

67 

30 

. . 

0-6 

5 

550 

Mexico 

83 

39 (1940) 

. . 

. . 

2-2 

35 

220 

Brazil 


53 

24 

57 

2-5 

50 

230 

Chile 

112 

52 

25 

77 

1-9 

20 

360 

Guatemala 

89 

44 


. . 

6-3 

70 

160 

Japan 

41 

66 

23 

64 

0-9 

2 

190 

India 

113 

32 

19 

51 

5-5 

80 

60 

Ceylon 

67 

60 

19 

47 

51 

35 

110 

Pakistan 

t # 

, # 

20 

47 

150 

80 

70 

Indonesia 

, # 


, . 

. . 

71 0 

80 


Egypt 

129 

39 (1937) 

26 

73 

3-5 

75 

120 

Ghana 

118 


.. 


220 

75 



Sources: Statistical Yearbook , 1957 , U.N., New York, 1958. 

World Illiteracy at Mid-Century , U.N.E.S.C.O., Paris, 1957. 

Per Capita National Product of 55 Countries: 1952-1954 , U.N., New York, 1957. 

* The figures in this table refer to the latest year available, and in all cases are 1950 cr later ur.'ess ether- se stated 
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DAILY CALORIE INTAKE 

PER PERSON 

PHYSICIANS PER 

10,000 PERSONS 

U.s. Illllllllllllllllllllllll 3100 

u.s. (rnimnniiiiiiiii 13 



U.K. Illllllllllllllllllllllll 3230 

u.k. mniiii 11 



U-S.S.R. IMTMTTT1TTTTT1T1 3020 

u.s.s.r. urnnimirnniiiiii 16 



JAPAN llllllllllllllll 2270 

JAPAN llllllllllllllllll 1 1 

INDIA TUT! 1880 

INDIA ED 2 

ENERGY USED PER PERSON 
(TONS OF COAL PER YEAR) 

STEEL PRODUCTION PER 
PERSON (KILOGRAMS PER YEAR) 

U.S. llllllllllllllllllllllll 8-25 

U.S. illlllllllllllllll!llllll 644 



U.K. Illllllimill 4-9 8 

u.k. iTiiiimnim 394 

U.S.S.R. M\ 2-2 3 

U.S.S.R. Enm 227 

JAPAN [Q 0-98 

JAPAN OD 105 

INDIA | 0*12 

INDIA I 4-5 

FERTILISER USED PER 
CULTIVATED HECTRE 
(KILOGRAMS PER YEAR ) 

MOTOR VEHICLES PER 

1,000 PERSONS 

U.S. m 127 

U.S. Illllllllllllllllllllllll 380 

U.K. Cm 583 

u.k. mu 93 

U.S.S.R. [I 44 

U.S.S.R. DI 17 

japan fmnrnnmnnnTTn 950 

JAPAN 1 5 

INDIA | 5*5 

INDIA | | 


Fig. 1.— Some Contrasts of the Modern World (1955) 
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u m i i hi. own benefit. The external providence, the providence of 
* * # mm Mini (he rain, of good hunting and rich crops, belongs to the 
pill * i loiniiinity. K is true that for a long time we have tacitly accepted 
1 4 »mui.M fimt general providences of human origin — we expect a 
in oh in h.nk nlier itself and stigmatize it as improvident if it does not. 
N • mm ii hove long attributed, and some still attribute, all the larger 
i - u (hot bring good times and bad to the working of divine provi- 
luMf i.. (he acts of God or to blind fate. It is now becoming apparent 
•It m. o» i . now having rather more to do with them, and can no longer 
.. ( hiking (he full responsibility. The great troubles of our own 
? * "i .ii \ ii till my in which so much of good was possible — the wars 
■i < ( dump., can hardly be attributed to a divinity, even though it is 

• mo mm iv difficult to pin the blame on to individual men. 

1 1 . . . n( ial requirement of human providence as a whole is one of 

• I (Mj! lor ward — the literal meaning of the word— looking forward 
i i ddiig t are. Hut now that looking forward must be not only on a 

i .. . . i . ale m area — for it must consider the conditions of men, women 
*ntl . (tilth e ii in all parts of the world — but it must stretch further also 
| or instance, one of the great tragedies of the late nineteenth 
*...( (In twentieth century has been the improvident use of land by 
.Hilt i , diivcn on by the need to produce cash crops in ever-larger 
in oil i i u* % for lower prices. They took the easiest way and exhausted the 
a II wf do not look forward and estimate consequences, rather than 

• I Ini quick profit, social loss will certainly result. 

I i m , must be made far ahead: the needs of human beings must be 
■ imtiely forecast and provision made for their satisfaction, in many 

• i< r veil before those human beings are born. The process is neces- 
-mhU .ii (implicated one, particularly in this era of rapid technical and 

m mi 1 1 u progress. Careful planning requires that, with techniques 

• v iidithlf or within sight, everything necessary is done in time to secure 
hum. in well-being. Of course it may well be — though it cannot be 
* . Milled on —that methods which are much more efficient and do not 
i. i mi i« (he same extensive works will be invented in the years to come 

• ii 1 1 ie vc the same ends. To that extent a certain flexibility must be 
mi. »(ned; but the basic principle — that one must insure against the 
.1 mi. unis of the foreseeable future— will remain, and even works which 
MMi \ have no permanent value will do well to serve their time. 

nr. quite likely that in a century or so the great railways and steamers, 
In* h were the triumph of nineteenth-century technology, will have 
P i.ivcd completely obsolete, replaced for short distances by motor- 
1 1 in i -.port and helicopter, and for long distances by sub-marine freighters 
a ml high-speed planes. Nevertheless, the building of the railways was a 
<-(«p which could not be skipped at the time, although in the future we 
In miUI try to anticipate the technical changes as far ahead as possible. 

In I itf. 1 different aspects of life are shown for five typical countries, only 
mih dI which, India, is an underdeveloped country. 
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Such anticipation is not necessarily extremely difficult; in fact cv< . 
today, the gap between the technical idea and its full-scale realization j„ 
practice, even in any part of the world, is still one of the order of > 
generation, about thirty to fifty years. It can be shortened, and I hop. 
it will be shortened, but enough can be foreseen of the future to giiul. 
present planning of long-range efforts. 

In discussing planning for the world, as a whole, I am not implying 
mat this needs to be done for the world by any supra-national authority 
The experiences of this century have shown well enough that grc;n 
things are done only by people or groups who expect to benefit from 
them immediately or through their children. The thorough and rapid 
transformation which we now require in human affairs can in fact Ik 
carried out only as an exciting and voluntary effort. People must haw 
the sense of doing things primarily for themselves in their own countric 
This self-help cannot be replaced by help from outside, however benevo 
lent in intention. 

Countries and regions are, however, now so interdependent that in 
fact people cannot help themselves without helping each other. Sonic 
world-scale co-ordination is absolutely necessary to make the best o! 
separate national efforts, while to further it we need the spread of what 
might be called rational unselfishness — some general consciousness o! 
the needs of people in other countries, and the realization that the greater 
satisfaction of all is also the greater satisfaction of each. 

Every country and every community has its own particular require 
ments and needs, of which, in the first place, it must be the judge In 
solving its own problems it will, however, be able to contribute its best 
to the efforts of the other countries and communities. We want here a 
diversity, largely because we do not know the answers in advance, and 
only by trying out different methods can the best be selected. We want 
to avoid only the selfishness that has ruled the economic development 
of the world in past centuries, which seeks the advantage of some at the 
expense of others. In a world in which the limitations in the availability 
of materials and work were absolute, and where it seemed to follow that 
some could get more only if others got less, this unselfishness might 
seem merely idealistic preaching. It will be plain common sense in the 
kind of world in which ever-new possibilities of technique and science 
are opening up. For here there will be no limitations of a material kind * 
the only limitations will lie in what people actually choose to do with 
the virtually unlimited resources, both of materials and methods, that 
will lie before them. Here the more each person has, the more the others 
will have as well. 

The first consideration is to provide for the actual biological needs of 
all mankind; for unless these are satisfied, there will be an almost 
insuperable block to the whole of humanity enjoying and contributing 
to social or intellectual life. Half-starved and diseased people can only 
produce philosophies of frustration and resignation, if not of blank 
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• m.I it is no accident that ignorance goes with poverty. The 

• •! juoviding an optimal biological environment for mankind is 

simple to state and well within the realm of actual possibility 
I tiiit wc allow millions of people to live as we would not allow 
m <>( i hr major crimes that will be charged against the rulers of 
Mm. * I hey know the need, and could have found, had they cared, 
m Mild he met, but in fact were far too much concerned with other 
- • in attend to it. 

in ill. * miii sc of the last thirty years medical science has been able to 
■ h i hr minimal useful diet for human beings. Naturally, stated 
*. H i luge, il overlooks individual differences, but our food supply 
1 mu averages, and the individual differences will sort themselves 

I. the family and community. Something of the order of 2,700 

• *i. a day is needed to maintain human life in its full working 
i • H v , add to that the provision of the necessary amount of protein 
i Hamms in the diet and this will provide for as healthy a humanity 
• f now now how to feed. Now some 2,000 million people or over 
i « i rut of the human race get less than this, and many of these are 
Hi mu ved. Wc know, perhaps, a little more about what is not enough 
! mi • hai is too much. There is considerable evidence that some of the 
■ i ii joyed by the allegedly most fortunate people in the world, in 

* Insi mice such countries as the United States or New Zealand are 
m ve With an average calorie intake of over 3,000, many are in 

i mum eating, and are producing diseases of superabundance where 
i - i mi r there were only diseases of scarcity. But although continual 
imrment is needed to prescribe the best diet under different circum- 
Mn». r%, the first and most obvious thing is to provide the basic diet for 
*ii .i ltd to put an end to undernourishment and its consequences in 
*n i m tilth and unhappiness. This is a straightforward agricultural and 
‘M iurmiig problem (Chapter V). 

Ihovision has to be made not for a static population, but for one 
In. I ms increasing on the average by over one and a half per cent per 
•m. mm, that is doubling every forty years. The rate of increase in food 
(‘induction must keep up with the needs of a growing population. 
M. wcvcr, that rate has in fact been exceeded in the last ten years, with 
mi iiwuigc increase of food production of about two and a half per cent 
i * i annum. In the world as it is this increase is deceptive, because most 
i it has occurred in regions where people have enough food anyhow, 

• hr icas in those countries with too little there has scarcely been any 
mi. irasc at all, and the growing populations there are consequently 
'Mi r off. In a reasonably managed world the technical problem of 
i 'inducing the necessary rate of increase for the next few decades is 

Mainly soluble, in ways which I will indicate later (Table V, p. 62). 

' < ini- farmer I visited after the war had installed central heating in his piggeries, 

* -.il not in his labourers’ cottages, because, as he pointed out with the logic of the 
t.iiu licstcr school, he was not able to sell the labourers by the pound. 
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,^, fter food ’ the ma J° r necessity is for the comfort of people l, I 

proMem "oar ^ is n °‘ any lo ^ er a ^en.l, J 

fibres and hehfn^h T improvements of techniques with natural! 

PoSbihtv of nrn d -!f em develo P ment of artificial fibres, so tha. ilJ 

K onL wS 8 ' qua,e dothing for *" alread * « is,s ia ' 

If is far otherwise with housing: almost everywhere in the world it „ 
madequate and costly. The problem of housing is, however by 

“o“rs X U ,h e TL f a “ UrC “ solre “ W to 222 Z 
factors other than technical ones, largely economic, affecting social,' i 

and capitalist countries in different ways. In capitalist countrie 

reason was simpjy that to build good houses for the people Znot pi; 

For centuries they lived, rack-rented, in old cottages and tenemem' 

housing 6 In Asif i P H° P A U i ar PreSSUre secured so ™e measure of municipal 
housing. In Asia and Africa, in cities in which great profits are mad. 

™ lV . e in shanty towns or on th e pavements, and even for that 

had been dcslm^' S ° dalist countries > wher « far more housing 
had been destroyed in wars, one reason for inadequate housing 

though not dear housing, for rents are very low— was that the urgent 

needs foi industrial construction were allowed, and wrongly so t 

resuh W of e thk n ! Ze v t<3 r ^ l °° mUCh P recedence over housing. As'a 
result of this lack of incentive all over the world the techniques «| 

all otheVtvSrS ’ “h h ° US !i n8 ‘ n particular ’ are sti11 be hind those of 
trinsfeired tfh em but the suc eesses achieved there. 

“ d ? t 8 meth ° ds ’ Sh ° uld enable the housing situation 
FooHHn? aS S0 Tu S ,tS pri ° rity is effectively recognized (pp. 44 f. ) 
mankind and housin g represent the major material needs of 

mank nd— the necessities, rather than the luxuries of life. But there is 

™ r e TJ WhlCh , d ° eS n0t require material assistance so much 

health Hele °thp edge ’i an 1 ^ ' S the P reservation a "d improvement of 
health. Here the great advances made in the present century particu- 

lady in dealing with varieties of infectious disease, especially those 

affecting infants and children, has produced a tragically paradoxical 

situation, in which keeping people alive has only made their food sun- 

way forTaminS PeStlIence has been avoided only to make 

Some of those who find the prospect of starving beggars sitting out- 

Swa'/oZ Whi f h ,hey r feasti ” 8 a di 24 o™ 2 Z 

nonS rCS Ore P esttlence to hs former power in reducing 

helD TWslTV m °H h r aneIy StatCd ’ Simply not to P f0vide medical 
be fe J The more h " f Ve " in Scientific circles who should know 

the world inTe f humane solutlon > and also the only one that will save 
the woild in the long run, is to complete the improvement by providing 

the BritTsh^'socSfon 1 fK,? aT™ ° f * he S f c L entist ”’ Presidential Address to 

of Science, Sep t “r”l952 Advancement of Sclence . 1952, The Advancement 
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» t H I nod to cat for those whose lives are saved by medicine. For 
■■ wc have been so accustomed to disease as a normal part of 
Ml* H.t.l wc arc still far from realizing how many people are dying today 
h*i lv fhimigh lack of medical knowledge or medical treatment. We 
d«n.|utdy unaware of the even larger number of people who are 
*|iHg mi •♦tillering simply through lack of medical research necessary 
i» Imm! mil (he nature and cure of their diseases (pp. 97 if.). 

t iMovidc men with optimal physical environment is a necessary 
j h < K is, or should be, a first charge on the productive mechan- 
i* • -hi 1 1 is not an end in itself. It is not a final objective, that is some- 
” -i much more difficult to achieve: it is how to enable men and 

• n fill over the world to make the fullest use of their capacities. That 

ulso training them so that they understand the world they are 
1 imm hi. *'1111 learn the skills by which they can be most useful. One of 
Mm*. I heartening discoveries of modern times is that there are no 
fh * lively innate limitations to human capacity. Not all people can 
MpM ihemsclves in the same way, but each, given suitable oppor- 
tunity, can learn to do something which both satisfies himself and is 

- • hil l * > l he community. 

I In knowledge of this human potential reveals what is certainly the 
i * in ,i waste in our present semi-civilized world: the waste of human 
•i " it v. At the same time it gives us the hope that, with the reserve 
know we have of untrained talent, there should be no difficulty in 
muling l he persons to run the more complicated and more demanding 
‘••♦In lual processes that a scientific civilization will necessarily require 
i 1 luiptiT X). 

Now already, in outlining the major needs of humanity, I have indi- 
Hi'il something of how they can be provided for; the actual choice of 

• !.. means to be used, however, poses problems of another kind. The 
mull i plication of the means available to humanity is perhaps the most 

'inble change that has occurred in the last centuries. We have now 
i" ’ wci s previously undreamt of, and devices more far-reaching than 
* hi* aware of ourselves, because they have either been left unused or 
rin .sly misused in the service of war. The development of science and 
i, , hnology — the characteristic feature of modern civilization — has now 
i « mne something which has proved its value, and must be continued, 
m.i only to deal with specific problems, but also because its general 
advance promises the solution for problems of which perhaps today 
•* i' m e not even aware, or think of as insoluble, such as the prolongation 

• *l human life (pp. 279 f.). 

I very where, up to the seventeenth century, and even now over most 
pa i is of the world, human existence had been maintained by a carefully 

- luborated productive system based on tradition, which had enabled a 
number of people, of the order of one to the acre, to be maintained on 
ngiicultural land, leaving a very small surplus for clergy, nobles, mer- 
i hauls and craftsmen. There are still some today who — admiring the 
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1 Zurts TZll IT, m ? n ^ he way <" » was h 

would likeTo return to i, Bu ,™r , , Md Euro,, 

desirable, whiS I wo„ Id ° r ‘T? ,y " ,is •> ’< 

any serious attempt to return " S / 0ng ^ ^ lspute > 1S now impossible. 1 1 
rather if we neglSd the D esear^ pa,ttr " » f “°nomy "»*■' 
it would lead to the death of so ,°f a scie ' ,tlfic -'ndustrial sl.ih, I 

population, for more could not m *^ J ^ e ^ P er cen t of the prcsnii 

bf such traditional ineans ^Even in ES T | te ™ ,fo ” 
enormous population increase that has occurred KeTfj?' 8 ',"" 
years has been a by-product of industrinl • . ** l ^ e ast ^ unc " ll 

countries, particularly in the production of effi V . C ° pments in the ol1 '" 
whkh has prevented Lai 

tion thrLgLshLL7L r th t ofDOD rn i d t ieVal - te ° fchronic semi-starvn 
develop industrv Lf Lore r * 1S nCCessar y to «*> and ... 

particularly far less tastefully. Afearwhkh isLfteS e" l 

fuels, the metals and other SerL-at ^ V resources ~^ I 

them in the most privileged countries todav th WhlC1 they 3re Usinf ' I 

would be exhausted in very little time the resources themselves I 
countries would be imnoscihlp tn •’ • P rivi lcges of the industrial I 

view and a se^h o^oC ,h ° U8h a "“’"-sighted 

present scale of wasteful n^cc * ghtless assumption that the I 

tion per kilowatt hour that is nrr>H *• 0 nCS gOCS anot ^ er » the produc- 
This has actually been 2 ? L?” Unit ° f cne W ™Pl°yed- 
it is calculated “ rCCent years - At P"*nt, 
an additional 2-3 per cent of L r0 v per c ® nt increase in production, 

creased wastefulness is not at all necSsarv^llT^^i!, But this in ‘ 
an industry that makes a rational „ j y ‘ Jt 1S Possible to develop 

material and hvJn tZurcL n °' * Was,eful use ° f b »"' 

separate vocation such as thoTe of The'd^?”'? previollsl> ' lo be 

London and Ncw Voik, l 8 9i3f p 76 2 ‘ ^ a ' S ° °‘ Hut(on - We t0 ° can prosper. 
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iln* health services and medicine. All these have already been 
*• .«• d to a greater or less degree by science, and all will become 
f HiPh ally scientific as they develop. However, it will be convenient to 
"m* *in mi iis separate units, as they still have their distinct traditions, 
*0,. way in which science is affecting them is different in each case. 
i »«. Industrial Revolution began in the engineering and manufactur- 
e ih.Im iiiies, and it is there that we still find the most thorough break 
*“ti * 'Id t mentions and the greatest possibility for the use of scientific 
“ '■ "I i t his is because the problems dealt with in the engineering 

!•* nil s arc more mathematically specifiable and imply, on the whole, 
i i !• » physical ideas than those of the other sciences or occupations, 
i Mil. ill. »ily those in the biological field such as agriculture and medi- 
\ I have tried to show elsewhere , 1 science itself grew up largely as 

* 1 . pioduct of this industrial transformation of the seventeenth and 
• •I* t ilth centuries. The early manufacturers wanted to improve 

“Mi* m.iIs and processes for their immediate purposes, and in doing so 
i mm. I nut I lie laws of their behaviour, particularly the laws of chemistry 
*m»I physics. It is not until the present century that anything like the 
mm. pmcess of analysis could be applied in agriculture or medicine, 
*H.t lime our understanding is still far behind our practices, that is, 
*»- du things which seem to work without knowing why or how they 
H mi k 

I In* whole tendency of the evolution of mechanical industry has been 
Mm substitution by machines of human activities. The first stage of the 
Industrial Revolution consisted of finding mechanical substitutes for 
tin power of muscular movement, as in the steam engine, and also 
bn the skill of repetitive hand movements, as in the early spinning 
*md weaving machines. Problems were then treated as they arose, or 
new ones were found by inventors. But now, after two hundred years 

• <l this process, people are seeing the substitution of human activities 
bv machinery more as a general problem, the particular cases of which 
. m be dealt with as examples of general principles. 

I lie simplest breakdown of modern industry is into the categories of 
I nci gy and Skill. Energy is the currency of industry. All its forms — 
mechanical, electrical, chemical, and now nuclear — are economically 
u‘. well as physically interconvertible. The crude raw materials of the 
« .mil can be extracted and processed into useful chemicals or materials 
riven sufficient energy. That energy was until recently limited to 
wluil could be drawn from coal or oil, plus a little water power. The 
limit is now removed through the discovery of how to extract energy 
horn nuclear fission, and energy may become available in indefinite 
amounts from thermo-nuclear reactions. The removal of the limit to 
energy is equivalent to the accessibility of infinite material wealth, in a 
way that will be discussed in detail in Chapter IV. 

1 J. D. Bernal, Science in History , 2nd Edition, London, 1957. 
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That wealth, however, has still to be worked for and used in an 
intelligent way, and this is the function of the revolution in the opera 
tional control of industrial processes that has now acquired the name 
of Automation. Its possibilities will be discussed in detail in Chapter IV 
Here it is enough to say that, in principle, automation, particularly with 
the use of electronic measuring and computing devices, makes prodiu 
tion far quicker and more precise than does any humanly controlled 
machinery. It can lead to a new jump in productive capacity, with ;i 
consequent increase in real wealth. The Industrial Revolution subs! i 
tuted the machine for the craftsman. The automated unit now takes the 
place of teams of factory workers and co-ordinates and links the 
operations of individual machines into the unified output of the whole- 
factory. At the same time, on the human level, it completes the trans- 
formation of the first Industrial Revolution by bringing all repetitive 
work, however complicated, into the orbit of the machine, just as that 
Revolution did with heavy manual work. From now on in principle 
there need be no more machine minders or routine clerks and account- 
ants. Men and women can be liberated for creative tasks, which they 
can still perform better than any machine. It also implies, because of the 
speed of the new automatic machines, that intermediate production 
goods, such as machines as well as consumer goods, can be made 
increasingly abundant and cheap. 

The combination of abundant power and automation increases the 
range and scale of man's control over Nature. It makes possible great 
works to speed transport and help agriculture, especially by irrigation, 
which can change the face of the earth and extend the area and fruitful- 
ness of cultivation. Agriculture, as we shall see in Chapter V, armed with 
the new engineering as well as with scientific control of men and animals, 
will be ready to meet the demands of an ever-increasing population for 
a far better nutritional standard. 

Greater than the contribution of abundant energy and automatized 
industry to human welfare, because both these actually derive from it, 
is the advance of science itself. Here in the pursuit of research, both 
fundamental and applied, lies an indefinite promise of further improve- 
ment of man’s control over his environment, and over himself as well. 
Already, not only the progress of medicine, but its very day-to-day 
practice depends on the activity of scientific research (pp. 9 ff.). Further, 
a healthy industry and agriculture are equally dependent on it. We shall 
find with the decrease in the number of workers in routine tasks an 
increase of those occupied with pure science (pp. 182ff.). Through this 
activity of science men will learn to overcome natural limitations to 
which humanity has been accustomed for millenia and which, as they 
were accepted as part of the order of nature, were not resented. At the 
same time radically new possibilities, hardly dreamed of before, are 
opening up in the conquest of outer space and in the control of living 
processes (Chapter XIII). 
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h ill need all the scientific effort we can find because of the greater 
i mil the increasing consciousness of those needs, that has been 
,,,i..iiliii|' all over the world. The overall problem of raising world 

uviiy substantially and within a short time is one of the utmost 

, v unless and until it is solved in practice, and not just on paper, 

i mil i mmol escape for long from pestilence and famine. Its solution 
l. „ |„ , „ dangerously delayed by the efforts wasted on wars and war 
, ,mii iiiloiis, but it cannot safely be delayed much longer. 

j i,, new scientific and technical revolution has already produced 
. 1 1 explosion in scientific productivity, especially in the countries 
. II lust appeared, that the discrepancy between the standards ot 
M ,i| iii h countries and the poor is widening, and we shall need all 
il. lligcncc and good will to remove it. As we shall see later (p. 147) 

.1 increasing consumption of raw materials by the wealthier 

particularly by the United States— will, unless modified by 

,i, ,,| less wasteful methods, greatly increase the difficulties of the 

,.i i he world without in the long run improving the conditions in 
,l„ ... . „|iliy countries themselves. Even in their own interests they can- 

i ill. ud to be spendthrifts in a world of beggars. 

\S . must not underestimate, nevertheless, the value of the American 
i peilmenl of the late nineteenth and early twentieth centuries, it di 
.in example of mechanization and mass production of consumer 
l which the rest of the world has done well to follow. But now that 
i .mi lias to be applied, no longer along the lines of rugged lndividual- 
, which in any case is obsolete even in the land of its origin— but 
, Him along those of a rational, scientific development of resources on 
..lid basis. Only thus will it raise the standard of living of all beyond 
n„ iiuiidard already reached in the most favoured countries. 

1 1,.- technical possibilities that I have here outlined in a preliminary 
. \ iml which will be considered more in detail in subsequent chapters, 
hi be realized only within the limits of availability of natural and 
imirnm resources. The question of natural resources is a straightforward 
..ini. n.d one. Natural resources are immediately available only in so 
i n they are discovered, though over most of the world they have not 
, i been for lack of sufficient survey. They will become available in the 
i hi m e only in the measure in which they can be utilized, that is, in 
.in measure of the scientific knowledge of how to make the most ot 
it., in As scientific knowledge increases, so the capacity for extracting 
,. unices increases; accordingly there is no reason for any fears as to 
In. tinges of natural resources. 

It is however, a much more complicated thing when we come to the 
Immuii resources. In actual numbers the human resources of active 
i ■ ii- ii and women are certainly adequate for any task, however large, 
pi i willed, in the first place, that they are sufficiently trained for their 
i , ks. and, in the second, that they are willing and indeed eager to 
umlei lake them. The problem of selection and training of specialized 
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personnel seemed at one time a formidable limitation to what could b« 
expected, in view of the extremely small proportion of people who had 
the necessary qualifications, even among the very limited population 1 , 
of the advanced industrial countries. But now experience in Russia, and 
later in China, has shown that this is not a serious objection, because 
the limitations that had existed in the past can be shown to be essentially 
relics of an earlier social system, which reserved the higher technical 
and learned occupations to a small section of the community. Once 
these taboos are overcome, the percentage of people of higher technical 
ability seems to be nearer 50 than the 4 previously accepted. This ques 
tion will be examined in some detail in a later chapter (X). 

Willingness to work, however, is a very different thing — it depends on 
the share which the people have and feel they have, not only in the 
produce of their work, but in its direction, and the choice of the general 
objective for which they are working. The capacity of human beings for 
arduous work is very much greater than everyday experience of industry 
or agriculture would indicate. However, in the varying episodes of 
this century we have had enough examples of work carried out in every 
range from heroic enterprise to surly acquiescence. We know that the 
tempo of heroic effort, which can achieve great things, cannot be 
maintained continuously for long periods. It has its function in specific 
enterprises, particularly in the early stages of building up an economy. 
What we want to achieve is a rate of doing work, both manual and intel- 
lectual, which can be indefinitely maintained with interest and keenness. 
This implies a close interplay between those carrying out the work and 
the general direction of it. 

Here we shall have a great deal to learn from a careful study of actual 
experiences, rather than from a projection of theoretical and psycho- 
logical analysis. In the post-war years in Britain, and to a certain extent 
in America, there has been a theory that by the use of psychology one 
could persuade workers to do more and produce more without the 
benefit of better equipment, and thus increase profits without expendi- 
ture of capital. It has, in fact, not proved a very satisfactory method, and 
the one that has taken its place, that is of steady pressure on the working 
class by means of continuous inflation, seems also to be breaking down. 
What will happen in the last and classical stage of a depression, with 
unemployment and wage cuts, still remains to be seen. 

These considerations emphasize that any changes that take place will 
be firstly in the actual world as we know it, and we will then have to 
evaluate the r cal political and financial obstacles to pushing forward 
to a more productive and more equitable world (Chapter XI). I am 
convinced, from what has been achieved already in constructive enter- 
prise, in the Capitalist as well as in the Socialist part of the world, that 
these obstacles can be overcome. Once this has happened, we shall 
liberate an enormous reserve of ability and human energy that can 
complete the transformation far quicker than most people think. 
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I !m mIi I idea, especially prevalent in countries like Britain, was that 
..♦dr i i<> avoid trouble — interfering with vested interests or with 
* 'Mldhltnl practices of work— the speed of advance must be cut down 
in Imperceptible minimum. This can no longer be done in a world in 
h it dent transition as we have today, and an attempt to do so in 
, Mimiry risks letting it fall so far behind that its economy will no 
i work effectively (pp. 160 ff.). And people are beginning to under- 

■ .ud (Ins: they are no longer willing to postpone till their grand- 
* il. heirs or great-grandchildren’s time the enjoyment of the fruit of 

tin i i labours. 

llui i . It possible to get these rewards sooner? This is, in the first place, 

■ in. a ion of technical and scientific possibilities, and their examination 
a| In the subject of the next three chapters. 
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IV 

INDUSTRY 

W e have now reached a point from which it is possible to sec 
man s industrial activities not, as in the past, as a set of 

. r mter ! 0cked crafts > but as one. rnany-streamed process for 
transforming the material world for man’s benefit. The main flow 
s eet can be seen to begin with the extractive industries by which man 

throuBh°fnd hC f gr r nd ’ d r Ctly by minin S or drilling, or indirectly 
through industrial agriculture and forestry, the fuels and crude raw 

materials needed for the rest of industry. These are first taken in hand 

by the transformative industries, those of the metallurgical or heavy 

h^ C n ! neS ’ l ° b % tUrnCd int ° finished raw materials, bars or 
s ream dl'T ’ CCment ’ fertiIizers > or P urified chemicals. Here the 
r a d y dCS ufme going int0 the instruction industries for buildings 

veh?cle an ^ M T ’■ rCSt int ° machine > shi P- aeroplane, and 
vehice building what is roughly called the engineering industry. 

iay he machines are assembled into factories for the purpose of 

turning out consumer goods-textiles, food products, durables such 

nromvr^T g V telcvision sets-this is the sector of manufacture 

p per. In parallel with it run the service industries of transport and 
communication. All this great complex of breaking up, transformfng 
and ^assembling materials into usable goods can only operate by a 
continual and ever-increasing supply of energy resting on thermal 

P ° Wer Stati ° nS and thC aSS ° Ciated eIectri ‘ 

This brief account necessarily oversimplifies tiie picture and leaves 
out large sections both useful and superfluous, such as the administra- 
tive, financial and military sectors. It also does not allow for the ex- 
tremely complex inter-relations between the different sectors of which 

the !°n S mt- dent f IS ^ '‘"x between the minin 8 and oil industries and 
ntrfnT r ° n t POW u r ' N ° r Can il be free from »me ambiguity in 
mS; Th m anCe ’ C Pr ° ducti0n ^ motor-cars in the engineering 
industry, thus separating them from other consumer goods. It is 

present * picL - 
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H..w tin. great productive system was never planned in the first 
l«Ut* m h r, grown, especially since the Industrial Revolution of the 
(NgtHi t ilth century, by a process of simultaneous amalgamation and 
*>‘t, M uliuilnn, from an assembly of handicrafts going back to the 
♦I * h ,.| civilization . 1 It is now, however, acquiring a unity and at the 
#«»»»• linn* beginning to undergo a new transformation which promises 
? Im i vrn more important than that which first brought it into being. 
Mm i , now sometimes called the New Industrial Revolution, but I 

* mmI. 1 1 wrier do call it the Scientific Industrial Revolution, for its leading 
►Mnn imslic is the change over from technical tradition to scientific 
iiirtly as exemplified in the two great advances of this century — 
*» Mill* energy and automation. 

Minimi industry is reaching the stage when it can relate in a rational 
^M.| H lentilic way the production problems it has to solve with the 
#*«* hiHik .il, chemical, or electrical means of solving them. It is just at 
ti.* point of breaking away from the limitations of technical tradition, 
m s Im h it was built in the past, and of approaching a higher stage in 
** Im. h i he nature of the problems can be examined scientifically. Solu- 
tn mi • .m then be found by calculation or laboratory experiment and 

* nli (hr minimum of rule-of-thumb experience they can be incorporated 
i h f m 111. tin ial objects and processes. We are just at the beginning of this 
u m.inimation — it has certainly not been fully achieved. Over large 
I' .i i . nl present-day industry the traditional technical mode still domin- 
tHti. 

Hu* situation in industry at the present day is accordingly one of 
t* On me confusion and contrast, where radically new methods depend- 
ing mi modern physics jostle with old methods depending on skill of 
i , • and hand. Old industries are being transformed in detail by the 
‘tpplk it ion of such devices as electronic control, and they are also liable 
u i b< transformed almost out of existence by a radical approach to the 
- In ilc question of the purpose and function of industry. For instance, the 
pmduclion of iron and steel is about due for such a radical revolution. 

I Ik great giants of industry — the blast furnaces of our steel works — 
m, iv well disappear. For all their apparent complexity and automation 
i In* v are nothing but blown-up descendants of the original clay furnace 
in which the first iron workers produced their metal by blowing down 
i mb, In their place may come the reduction of iron from its ores at 
quite low temperatures using methods of the chemical or electrical 
industries. 

I lere, howeve r , I do not want to look too far forward into the future, 
l m I shall reserve some such speculations for Chapter XIII. Rather 
do I want to point out some of the possibilities of existing industry 
l used on processes already tested out on a small scale, here and there, 
.md capable of universal application. More particularly I want to stress 


See Science in History, op. cit . 
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to i mn|f ,ii a period when this limitation is not a very serious one. 

• i= -Hiiy mailer of putting more energy into the winning of the raw 
- »o * hi I * Imin poorer ores, and that energy will now be available from 
«• m)i nouivcs in any quantity v/e choose to use. The difficulty of 
MfHtiHu nik'h metals as aluminium can be measured almost entirely in 

. iirigy cost. Aluminium is to be found in every clay and in most 
rocks all over the world, but it can only be made cheaply, at 

• •*-■*•!. it electricity is to be had at a rate of a fraction of a penny per 

• this will be quite a reasonable figure for atomic energy even 

Im Mm. mi within the next few years. This is an example of the funda- 
mh mi »| equation of modern heavy industry: Energy is now convertible 
f oh i kind of material we want. This applies just as much to organic 
n m ii. ils like polythene, rubber, or nylon, as to metals. This does not 
h in lh.it one should necessarily want to convert energy into material 

« mi i ' talc of conversion, however low. We would still prefer to do it 
«• tin cheapest and most efficient rate and here is where science comes 

• . Mu it lie major fact is that we need not expect to be held up industri- 
ally !»v any shortages of raw materials, and they will be overcome as 
Mm y ,u isc. In the last resort, with the knowledge of nuclear fission and 
toot mutation, we can actually make any elements we want out of others 

hi* Ii arc more abundant. The alchemist’s dream has come true at a 

• *m» when no one is really particularly interested in its achievement. 
W • •!« » not even know what to do with the gold we have already, indeed 

■ •mr of it is being turned into a more valuable mercury isotope. 

In i ccognizing this new facility for producing materials, particularly 

• inh, however, we may be led to overlook the fact that in our present 

• ivill/.alion we use these materials in incredibly wasteful ways. We do 
m.»i icnlly deserve the luck of being able to get them as easily as we do. 

1 1 would be perfectly possible for us, with a rational engineering prac- 
II* instead of making more and more massive machines and heavier 
*md heavier buildings, to design them for the purpose for which they are 
o >lly needed, and this will nearly always use less material. 

A particularly glaring example is the use of steel for structural work 
i piece of what is really financial sharp practice. It seems convenient 
I o i many firms to have expensive building accounts; it is convenient 
h»i steel firms to be able to dispose of their steel at high prices. Further, 
hy counting on the engineers to allow generous factors of safety — an 
« \prcssion of deliberately maintained ignorance — and by retaining 
<•1 out-of-date standard specifications, architects can be obliged to put 
Into a building something between two and ten times the amount of 
'.led that it really requires. 1 It was in the war, when we were short of 
'.led, that this malpractice was discovered by Government research 
engineers; the knowledge is still, after nearly twenty years, only very 


1 I l ; . Baker and B. G. Neal, “Economy of Steel”, Research (1952), vol. 5, 

I* *1 1 2. 
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< ■ • lit li up with the First, let alone the Second, Industrial Revolu- 
I hough large-scale mechanization of building with mobile tower 
Inn been used in the Soviet Union for some twenty years, it is 
>* l mly making its way into Britain. This is largely due to the absurdly 
M.. hied and tradition-bound state of the industry. It is this back- 
*« tin that is the root cause of the chronic housing shortage, which 
( i i he whole world today. This will disappear and our children 
i . i will have the chance of living in convenient, light, and cheaper 

* ■ • mice it is possible to get the scientific knowledge already ac- 
Miiluinl on building materials and methods into practice on the 

i- .i.iiiiji sites. Prefabricated parts and mechanization between them, 

. m , Iha i i his revolution in construction. 

i i (hr last few decades man has no longer had to be totally depen- 
> mi mi Nature for fibrous and resinous materials. These are now being 
1} Mil,, d/cd on an increasing scale from coal and oil. They are mostly 
' *i t liemists call polymers, and we buy as plastics or artificial fibres. 

• » , .M «• made by linking a large number of rather small molecules into 

i or less regular chain. Now the development of plastics and 

a* ial fibres has been one of the great achievements of the twentieth 

* * chemical industry. However, as in many other cases of technical 

iimm ation, these materials were first conceived as imitations of those 
r< - n u . by Nature, as artificial silk, artificial wool, or artificial rubber. 

Mul ilu* search for such substitutes has actually led to the production 
i iiuUciials in some respects better than anything found in Nature. 

■ i v Ion has now won its place into everyday life wherever strength for 
mih me thinness is required. And nylon is really only a beginning. We 
Imiw clastic nylon already, as well as artificial fibres as warm as wool but 
♦m u liable and unshrinkable. In time the same rational, developmental 
|*i i n chs will lead to the direct manufacture of cloth or even of clothes 

- a limit weaving or tailoring (p. 271). What we should here be more con- 

• i m d about is the function which products serve, rather than seeking 
lm an imitation of an older product that fitted this function only more 

- a I. v, well. The conservatism of the user or buyer has in the past done 
mm 1 1 to buttress the policy of invention masquerading as imitation, 
i lie first motor-cars were just what they were called — horseless carriages 

ami some of the characteristics of the carriage are still found in the 
ii m Mi| modern streamlined cars. But it is time that we took a measure of 
i lungs and consciously broke away from this practice. What we should 
l" doing is, irrespective of tradition, to think out clearly what we need 
ami then set about using the full resources of modern science. 

i ei lainly, modern chemistry can provide us with a range of possible 
imtinials that is probably already in excess of anything we now con- 

• rive of as needs. We could limit these products to those that did fulfil 
i In sc needs, at least in the near future. And this would, incidentally, 
haw a great effect on agriculture, because much of the land of this world 
h al present occupied in producing industrial crops when it could 
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produce food. In the nast p.-...,. . , 
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< m *1 ii slight drift to areas where there was good water-power for 

Mm! tin- f cal concentration came only with the development of the 
mu Mtglnr and the corresponding concentration of the new, me- 
mm * I In avy industry in the areas of the coal fields, transportation 
nil a serious difficulty. In industrial countries today something 
* i jim i lers of the population and nine- tenths of the industry are 

* n in ,| on coalfields or at large ports where cheap coal is readily 

* ii«h Hi Main, the Ruhr, Belgium, the North French coalfields, the 

.1 .mm coalfields in the United States, the Donbass, Ural and 
M < dllelds of the Soviet Union, are still the main centres of world 
“ .md only in relatively few places, such as Southern California, 
a heady taken the place of coal. With the extension of oilfields 
I* i now going on, heavy industry will spread still farther but its 
t ! Minn will still be limited (Map I, p. 247). 

s uli llu* full utilization of atomic energy which will certainly take 
!*• • hi *i tmt I icr half-century, the need for this restriction will entirely 
n All that needs to be done to set up an atomic plant is the 
in . a I dl Ion of the fixed machinery — less than a lorry-load of fuel is 
* • it i» iM lor a whole year’s operation. This does not mean that it would 
s |«on’illtlo or even desirable to break up existing concentrations and 
i m ,d industry uniformly over the world. Quite apart from the resist- 
#<»., nl vested interests, and they are extremely powerful — enough for 
mini ( to hold back the development of atomic energy in the United 
mi m> I iv at least ten years — there is, so to speak, a natural lag in 
< i» Ming machinery and skills to new places. It is easier to go on 
i i «•• mg in places where people are accustomed to it and where all the 
m» mi i y connections and trained labour are available. But this is not 
» f * inmiieiU reason. Once the original advantage of available fuel has 
m* nothing can prevent the gradual dissipation of the old centres of 
itt 1 1 y and the building up of a new, much more widely diffused, 
hi ii V wherever people live. As we shall see (pp. 70 f.), that in itself 
II In further enlarged by the possibilities which atomic energy offers 
i » im leasing the area of agriculture. 

I min not here going to discuss any of the details of production of 

0 Midi energy — the variety of piles, breeder piles, and various methods 
i iiau .lerring heat to turbines — or even of generating electricity by 

1 « l ionic methods directly from heated gases. 1 These are now becoming 
( m j iil.u branch of engineering and, if they had not been held back by 
Mm j*i ior needs for military expenditure and experimentation, we would 

In .idy be enjoying, instead of having to wait for another twenty-five 
•im, an adequate supply of energy from fission sources. At the same 
i nm n would probably be a mistake to develop this particular source of 
■ h. I. u energy on too large a scale as long as there is a serious hope that 
1 1" other, fusion, process based on thermo-nuclear reaction — that is the 
Jmi itig together of hydrogen nuclei at enormous temperatures to form 

* I uming heat into electricity”, New Scientist , 16th January, 1958. 
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water^’or 'rather SSy “S tfe " ’*"• *“*«•* » 

the fuel will only be a neglieihL nr! h f- S ° UrCe of ener Sy> the c,. i 
energy. Whether thermo-nuclear enennT 10n , ° f the Production co m 
will depend entirely on the prime cnff econ °mically produ. 

of large-scale Zeta-and its nite ofa! ° f — e< l ui P me nt— some |., 
culties, even under modern conditions'^' tl . 0n , In . view of the ,1, 
methods it will probably still pay to bnhrf mtr ° ducin S radically 
or thorium burning-stations as we ^ “ m , any fissi le-ura.mn 
them running throughout he ^rivs^, Can ’ and “> In- 
duction. early stages of thermo-nuclear energy . 

TABLE IV 

Nuclear Power Programmes of the U.K., France, 


1 

Country 

i 

1 

Year 

— 

Installed generating 
capacity from nuclear 
Power 

0 millions of Kilowatts) 

% of estimated total 
capacity derived 
from nuclear power 

U.K.* 

1958 

1965 

1970 

01 

5-6 

12-16 

0-4 

17-20 
[ 28-38 

France 

1959 

1965 

1975 

01 I 

0-9 
c. 10 

0-5 

2 

16 

U.S.A.f 

1970 1 

1975 

c. 5 
c. 30 

1-4 

6 

U.S.S.R.+ 

Notes : 

1956-1960 

2-2-5 

. 1 

4 


thC U K - At0mic En* 

nuclear power generating capacity tlfat year mate ° f the proba 

.pcrknce will, a v.ew' ( h’e basL'.ii.! , f/. ? r ° v ' do °!>« r 
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• i t’lici ^y that it is planned to draw from fission sources 
« > i =• hi ml. Table IV shows the present state of these plans, 

r hi mi dial, in the absence of a slump, they are more likely 
l npvsauh (hat downwards. By the end of the century, atomic 
1 ■ nmning even with the older sources of coal and oil in 
1 1 n ai, and will probably have completely eliminated them 

* 8d ii«Ft * mi I u i y. 

m!\ t ill of abundant energy from uranium or even more so 
I*,.!, j i n, die problem of energy supply will become quite a 
fioin what it has been in the whole past of humanity. It 
■• ! • i In a question of finding sources of energy, but rather of 
f mi ' l" i uses for energy. Energy will be as freely available as air 

* * ! ‘ "• bulay. Only one consideration will limit the extent to which 

. i hhI that will be the danger of warming up the surface of the 

• ! * miu h. An annual increase of five per cent in energy genera- 
*iu. Ii would be by no means difficult to obtain, would result, 

* mill mn Iwo centuries, in the production of almost as much heat 
*t Mih i atmosphere retains from the sunlight that falls on it. The 

immjj Iii iii mg would long before this have become intolerable, unless 
ifc# ii ih c mild be fitted with a radiator to get rid of it. 

« * * f? Ih-I«»iv ibis will be necessary we will be finding what great things 
ih i“ d i »i »f in the world once energy is abundant and cheap. Man 
- « id indy become master of the world in the material sense. With 
*mii« uiom-powered machines he will be able to build on it, mould 
titbit , and burrow into its depths at will (p. 74). This great power 
i«!m hi equal responsibility to use it to improve and not to destroy 
ably the beauty of Nature and the past achievements of mankind. 

* * • ,r,y availability of energy should draw attention to two profi- 
le *«* 1 1 u 1 1 , because they have not been solved, have always been pushed 

• h. background and really remain a great disgrace to our scientific 
!■> * , iiv. namely, that we have no means of storing energy and no 

m i hI (ransmitting it without elaborate and expensive equipment. 
•* • w aid to use energy as we need it, that is by fits and starts, and here 
i i line But it is clear that it is much easier to produce it in an 
th'H’lulcly continuous way at fixed places, and this limitation will be 
*- ' • m more severely felt when fission energy and thermo-nuclear energy 
him m, for the greater the proportion of capital to running cost the 
mm hi necessary is continuous running. Perhaps half a dozen or twenty 
» Minns would, in principle, suffice the whole world. But as the load or 
M-qtihFincnt varies very much from hour to hour and day to day, 
■•inn llirng must be done with the energies produced all the time. 

\V f may find some crude intermediate ways of doing this simply by 
pimping water up to higher levels and collecting the energy again as it 
0 • m’s down, or by using it for irrigation; but this is obviously a stop-gap 
.... i hod. We might also use energy to build up completely artificial fuels, 
h iilicial petrols for example, with which to run our cars when the supply 
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of natural oil is exhausted, as it certainly will be within a few da • 
once the whole world has reached the level of consumption <>l 
United States. 

Other possible methods will be touched on later; here it sir 
be sufficient to assume that large quantities of energy will be ;i\ 
able and to go on to ask how and where it can best be used. In i 
first place energy will be needed in as large amounts as we can prod - 
in the next few decades for the great task of building up a world, on 
modern industrial standard, with full provision of machinery, of pul-i I 
works, and of such immediate consumable goods as houses and cloil * 
With our present methods of food production, energy is also required I I 
mechanized agriculture. 

It is only in principle that the energy requirements of the world t.i j 
now be met. They are very far from being met in practice, particul.u i I 
over the continents of Asia, Africa and South America, where the enci , 
consumption per head is equivalent to only a quarter of a ton of 
per annum. Even with the most rapid building of atomic energy plani 
these needs are likely to take a long time to meet, especially if the pi.- I 
cedure hitherto adopted is followed, of building plants only in the mo I 
industrial districts where the greatest profit can be reaped from the u • I 
of energy. 

In the meanwhile, and for some time to come, we will also have i - 1 
depend even more on a concealed source of energy, namely that which r 
lies in the waste of energy produced in conventional ways, some form , I 
of which have been already alluded to (pp. 43 f.). It is probable that an I 
investigation of the best use of capital resources would discover that the 
production of fuel-saving and other energy-saving devices would cosi 
less than making the atomic energy stations to produce the same 
power. We need absolutely to reverse the tendency of recent years to use 
more and more energy to produce the same units of production goods | 
and consumer goods. This is partly a matter of research, but even more 
of political and administrative action. The most elementary way of 
introducing energy-saving would be to raise the cost of energy, to tax 
electric power very severely; only then would it begin to pay not to use 
it wastefuliy. At present energy costs represent about one-tenth of the 
total cost of production in most branches of industry, and even a 10 per 
cent saving in these therefore only effects a 1 per cent overall economy, 
which is not worth a big investment. On the other hand, what may nol 
be in the interest of any individual or firm is of national and world 
interest and calls for administrative intervention. We want to develop 
the type of industry which makes the minimal and not the maximal 
demands on energy, and this in itself is good engineering. To use more 
force where less will do is to add in every way, in material as well as 
energy, to the cost of production. It implies the use of heavier and more 
expensive equipment. It produces more noise and wear and tear, and a 
shorter life. 
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. „ which has come only just in time, from atomic energy 

. | |i mi existing stock. Though it is drawn from a new 

nvcrtcd to energy it is no different from eowEf P r £ 

i Wll(cr power, or steam. New industries will have to b- 

existed before and old industrial centres thinned 

m iiiy ii will take some time to adapt the users of power in 

, . i >| the world to readily available sources pf energy. The 
i imum-ov nresents no problems to engineering, apart 

. %£ rffiSK. «*? • 

. : the new industry of nuclear engineenng. 

M .1, olh, . hand we are faced with a revolution m al forgot 
i the advent of electronic automation. This is likely to 

, ; a revolution as that produced by the introduction of 

, ichinery in the eighteenth and nineteenth centuries. At 

ini v in the early stages of this revolution and can barely 

■ ' SSSSSSA a «*■> it * ^ ^ 

, , V .(lent is that it is moving extremely quickly. In less than 
. ' w , || on its way into the central regions of the most advanced 
in ,hc automobile production industry for n ^ n “; a ^ e 

iMiiilhm with automatic computers for running 

ti rms banks and government otnees. 

1 ' I be Id that there is nothing intrinsically new ,n automa- 

' " , 1 Sertowe can treat these only as antie.pat.om; 

■■ tjron 1 ±“n e u“^ h hrn'ISS 

, ilinit engine or the simple thermo-regulator. of ^ 
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the fact that in the most ordinary run of industry the unexpeci* i 
not often happen. When it does it usually counts as an accident 
is in any case outside the scope of the average machine miml 
principle, therefore, the new automatism does for the mental apph* 
of craftsmanship what the old mechanism did for the physical app' 
tion. If one removes the need for sheer labour and strength, tin* • 
removes still further the need for skill and watchfulness. 

There may be many things, even in the most elementary prod in i 
that a man can do much better than a machine but we know then 
far more that a machine can do better than a man. The principle th.ii 
should be applying from now on is that wherever there is anything n < 
can be done by a machine better than by a man it is worth while lu\ • 
the machine to do it, not only for the sake of production or profit a*, h 
at present, but in order to liberate the man for something he can ♦! 
better than the machine. And the things that people can do better Mm 
machines are necessarily the most interesting and amusing things toil 
Machines can copy, a man can create. 

At present capacity of automation exists only in principle, becair.i 
is only in its very first stages, and has been applied only in certain plain 
even in the favoured industries; but as surely as in the case of tie 
steam engine, one can foresee its extension to cover all factory-typ 
industry, and to go even beyond it. There are already two essential^ 
different kinds of automation that between them cover most mechanic > 
and chemical operations and that might be called the control and Mu 
executive types respectively. The first is a continuous control type, who . 
any process, whether it is a chemical reaction or an engineering fabric. i 
tion, is maintained within set limits of performance by some type ol 
feed-back device. For instance in the handling of a piece of metal («» 
shape it into some form, such as a cylinder block or a piston, the partly 
finished job passes from machine to machine by some automatic transin 
mechanism, is treated in a prescribed way, and at the same time tin- 
product is regularly examined at each stage to see that the treatment is 
within the limits prescribed. An example of this is the ball-bearing factory 
which has been operating for the last three years in Moscow — it not 
only makes ball-bearings, but assembles them in races, and gauges them 
and matches them in a way which human operatives could hardly man- 
age even at a speed far less than that of the automatic machinery. The 
logical end to this process is the completely automatic factory, though 
it may not be necessary to push it this far for some time to come. Though 
some operations are far better handled by automatic machines than by 
human beings, there are others, and particularly the interesting ones, 
where that is not the case, or rather where the automatic machinery 
would be in itself too complicated and require more attention than the 
process which it was carrying out. 

It is evident that for preparing most chemicals and for fabricating all 
objects of a standardized type, such as motor-cars or watches, the auto- 
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• I .yslein. It should be possible to dispatch automatically 
l I - «*ple from any place to any other place, at a speed very 
*• * 1*1 ill. m that averaged at present, simply by arranging that 

* * \« hides travel at set relation to each other in what would 

* * i ni ,i|t ni of trains. The carriages in such trains would, however, 

( i -l by radar beams instead of chains. They would all move 
• .it i lie same predetermined speeds, in such a way that they 
j .1 hold up the traffic or run into each other. This would help 

• i ! i Im necessity of rebuilding all our cities in order to enable us to 
rtiMunil in them. 

Mime logical step, as far as the transport of goods is concerned, 

0 i Milrol of what, in fact, is transferred. The very complicated and 
»■ o. methods of the present, in which goods of any kind can be sent 
.. m m ih lo south while very similar goods are being sent from south 

> UliHh, where the total amount of ton-miles is far in excess of that 
mm I In provide the same service, could be ironed out by adequate 

* puling devices which would determine in advance how much would 
m jmIm d at any isolated depot of each character of goods at any time. 

li»M Im* In fact been done for the last three years in one very big concern 

1 Minion, namely Lyons, operating some thousand branches, where, 
fcf tlm u .»■ of an electronic machine, the precise requirements of every 
Omm* hm* determined and not only does this control the production of 

do* * ms pieces of food and confectionery but also anticipates the 

IttiMimis icquired by means of statistical studies. The machine at the 
IHHW lime carries out all the computations concerning the wages and 
Itemunls of the linn, and in the spare time is available for fundamental 
It |# 9 i 1 1 Hi lesearches. 

I It# enormous army of clerks that has grown up in the course of the 
Mil MMtUiry to represent an industry even larger than that of primary 
f#li<t. ling in Britain for instance there are 2\ million clerks and only 
#h»hmh) coalminers — could be drastically reduced without any injury to 
lit* links by transferring them to the other occupations requiring 
i#t«i lh)M*ncc which the age of automation will certainly require. This 
f#*lti< t loti will not be affected only through replacing clerks by machines, 
hi Hi. In si place those doing most repetitive tasks, such as operating 
milling machines and addressographs. The computing machines can 
sh.. help in simplifying the whole process of distribution so that far less 
m * . hill clerical work is necessary. 

II Is quite clear that this cannot be done as long as we operate the 
|m» u n( archaic system of capitalist accounting and the corresponding 
bun I ion system, which by first allowing everybody to take what they 
mu oil I lie others and then letting the State take all it needs off them, in 
tltHitll, manages to double and treble the amount of clerical labour 
in . . , „ try to satisfy at the same time individual and corporate needs. All 
(In. icdundancy could be largely removed, and much of it is already 
iiniuYcssary. From the point of view of the community as a whole 
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times “E $$£*££% gr °r ‘f? nd aU bounds in rccM I 
written communication-shorthand P ^ uIarly of re P rodu ction ami I 
Though all require skill, they are automS S ’ dupllcatlon > P nnt setting 
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and legibility on longhand ^i^TL a f atimprow,nc,lt in*^' 
far short of the neeS of mS i !,’ which .^ ey replaced, but they fall 
which we really require today For tlS?* 851 ^ Wntten com municalion 
already available for readnJ'type and Stan ^ ard machin es an- j 

codifying and putting down fhe y s P oundonhe h inning ^ been madc 

written words. The discussion of mnr f th hu ™ n V0lce in the form ol 

toeliminate the difficulties of internal 6 Jr reacb,ng P ro P osa ls especially 
in Chapter XIII. of international communication is referred (., 
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If we pass to the overall strateeie anous lactlcal aspects of modern life 
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sense and in its new economio c Pn ..- ’ • ° tb m ltS ° d egaI and Political 
already being felt that the problem!’ ‘j 0nti nually increasing, and it is 
too great for the with its complexity are 
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or a league of nations deci ’iZf ve !“ a ? hop ’ a big firm > a nation, 
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is done. All this groping about is largely due to the 

j.« with large masses of information at the same time, and 
i i o | »ully conclusions from it. 
i i m| administration the advent of computing machines now 
i« , i hit i us( as in a comparably complicated subject such as 
In I In* forecasting of the weather — to be fully posted at any 
i « . I. ml situation. Beyond that it offers the possibility to try 
i* * 0 \ t>n paper”, a very large number of combinations of 

i. lion and to obtain from the machine some idea of their 
m nil*,, in order to choose which course to follow. Indeed with 
, i* mil mna l ion, the choice in itself could be made by thecomput- 

4i . .. ,md higher policy, which has through the course of history 
. , . been decided by extremely stupid people who have hap- 
I into a position of power, could perhaps become entirely 
I Ins, however, requires such a psychological and political 
• ♦. ihai i! may be one of the latest changes to be made. Neverthe- 

mih t ,m object — at least one hopes not — to the administrator 
r v\ here lie is and what might be the results of his actions when- 
h.n to make important decisions. In any case the beginning of 
hi, . is already with us. Local authorities have started using such 
it in carry out all their routine assessments and to forecast their 
in*, lor different kinds of goods and services in the future, and 

• m . . i . a matter of time before this will be done on a national and 

" (Umial scale as well. 

i 1 1 .i iim ( ion to automatism in industry and administration will not 

• t . . i , y one. The most obvious problems are financial. For some time 

miMinuti/cd industry will have to grope its way by complicated, 
i ilc experimentation. In other words, the development side will be 
i i p , and this goes with a very high obsolescence rate. We have the 

• "iiii axled systems of the introduction of automation in the United 
• md in the Soviet Union. In the first, the object, quite naturally, 

, . i hi induce automation only where and when it can be shown to pay 
mm, dialely. This means making and remaking tools and assembly 

• ♦♦ i nnlinualiy, so that in some cases machinery is used for only two 
. . .. in other words it can only be profitably undertaken when it can 
t" dm v at least 50 per cent profit on the new investment per annum. 

In I lie Soviet Union they have followed a different principle, that of 
i n|H ale experimentation in limited fields in order to get round all the 
ni ml difficulties before launching a complete transformation in the 
indmliy. This they can do far more easily than in capitalist countries 
hi . diiM* I hey are not tied to immediate profitability. The first completely 
mii.inmlic factory, the Moscow Piston Factory, was operating in 1952, 
him! i here are only about four or five such factories in similar fields, such 
h.dl bearings, in the Soviet Union. However, the lessons of these 
hi. i "i ics will be applied over the whole field of industry, and already for 
i . years there has been a Department of Automation, studying the 
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itn money to spend and time to spend it in, he is imme- 
« ! !»v high pressure salesmanship trying to get it off him. 
mi m aspect of automatism is the obvious need for higher 
f •« mdu a rial and administrative workers. This will be the 
I « Ui i i liaptcr, but I want to make this point here in that, to a 
h h (in counteracts the dangers already mentioned of unem- 
i f (ft automation. Not only will more trained people be 
> in iltr process of training them, the numbers required to 
it iil io go up. Thus, generally speaking, v/e may find, when 
.|.»w it to a new stage in human social economy, that nearly 
(Miliiiion are engaged in the forward looking parts of human 
mom !v scientific research, the arts and education (pp. 182 ff.). 
i i * hoi of t lie preceding chapter has been that of an industry 
i t.ipid transformation due to the availability of new and large 
m i gy, and to the alteration of working process by electronic 
1 1 wi mid seem, therefore, very difficult to make any precise 
In wl i at this industry could do in remaking the world and 
.i,i i ul. trds of production and life in all countries to those at 
= • l« 1 1 in the most fortunate ones. But it is precisely this pioneer 
i t » h.iractcr of the new industry that should make such a task 
* ii without any accurate forecast. An established industry is 
■ I, gr.ircd to certain types of production; the new type of 
h i . not set itself in such lines and will be available to produce 
-=» iiulyhing in the way of goods and services, and to do so very 

M * . .m, in so far as we can break away from the stranglehold of 
h * onsiderations and the arms race, the openings for these pro- 
ill he greater than they have ever been before in history. It is 
l.i ih, it the beginning of this has already been felt, that the absence 
,» Minis recession in the capitalist world, for instance, in the last 
m .us has been very largely due to this great transformation and 
• up of the world both intrinsically, in the industrial countries, 
i l.r * hangcovcr of industrial methods, and in the developing of the 
i developed countries. We are in a situation not unlike that of the 
i i oil way boom in the middle of the nineteenth century which tem- 
r -.mis suspended, though it did nothing to end, the instabilities of the 
M ill -.I system. However that may be, the demands of the new coun- 
, i oming into the industrial system will be so great as to force the 
uluclion of the new methods of production, which are now shown to 
in Imically possible. 

In ;t later chapter we will consider how this process can take place, in 
Kind of order this productive mechanism should come into action. 
S hat is available already will, as we shall see, be just suited to the first 
i mm •, of the transformation. There can be no question that the new kind 
i industry will be capable of very rapid expansion. It will be able to 
i a ovule far more quickly than was thought possible only a few years ago, 
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■ l * I I HIRE, FOOD, AND POPULATION 

| ‘ i "| getting enough food has been with man and his animal 
» !■*!•. ever since the beginning of life, and itstill remains the 
I •! I it *. k of humanity even in this scientific age. Three-quarters 
i i i m liie world today are occupied in agriculture, and most 
! im ml on the produce they raise themselves. This has been 

I life ever since the agricultural revolution, some six thous- 

• po The old basic pattern of peasant subsistence farming is 

- i*n dominant one, as far as numbers are concerned. However, 
f IhiI highly productive, parts of the world it has been replaced 

1 < i m which the actual food-raising is largely separated from 
* » • onsumption, where highly mechanized farming, using a very 

♦ml m i of people to the acre, provides food for many times that 
if ■ H iiiilcd in distant cities (Fig. 6, p. 183). 

' • mice agriculture it is roughly estimated that nineteen farm 
• • < ■ mu, as well as keeping themselves and their families, maintain 
♦illy m n city or in a country house. Already by the middle of the 

v in industrialized countries and their dependent lands, the 

* was reversed, and one agricultural worker could keep four 

in a t ily. Now, in the most advanced areas, it is possible for one 
#•» imial worker, fully provided with machines and oil, to keep 

- I" ople supplied with food. 

> ’ 1 1 he less, although there has been an enormous improvement 
1 s mid per agricultural worker, the yield per acre over most regions 
1 n n ld has shown no such improvement. In fact the major prob- 

• •! agriculture in the world today — the question of finding ample 

• I l**i nil, now and in the near future — is as yet unsolved in practice; 
! ill l he advances made in industrial science, as related in the last 

» • " i . have not as yet enabled the production of food on the land to 

• hh c to anything like the same extent. Table V shows some of the 

• • • • lor the production of the main food items for selected countries. 
> Ihiw\ that for the fortunate countries of North America and Western 

• •*!»»• an annual increase of the order of 2*5 per cent per annum has 

• M maintained for the last twenty years, which is well above the rates 
l" 'inflation increase. For the Soviet Union, Japan, India and China, 
H h lower rates of the order of 1 to 2 per cent per annum are recorded. 

1 • • p! for the Soviet Union, these are less than the rates of population 
«•* " asc (but see p. 295). 
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TABLE V 

Agricultural Production: Pre- and Post-war 


A. Total Production in Hundreds of Thousands of Metric Tons. B. Mean Annual % Increase. 
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Sugar 
( refined ) 
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A 

B 

A 

B 

A 

B 

A 

1 

; b 

j A 

B 

1 A 

B 

A 
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10 
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951 
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1 

| 19 


73 

1 
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1-7 

25 

4-7 

825 

2-2 

1501 

' 2-6 

j 

104 

0-2 

1 22 

0-7 j 

121 

: 2-5 


1934-8 

72 





2 

i 
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19 


1 
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CANADA . . 

1956 

121 
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— 

— 

j 7 

7*2 
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2-7 

: 17 

-0-5 

j 1 

2-7 | 

11 

: 4-5 


1934-8 

17 


— 


| — 


45 


50 


5 

1 

12 

1 

U.K. . . . 

1956 

28 

2*5 

i 

— 

i “ 

; 

81 

3 0 

72 

20 

7 

1:7 i 

16 

! 1-5 


1934-8 

81 


— 


5 


151 

! 

172 


10 

i 

17 


FRANCE . . 

1956 

121 

2-3 

— 

— 

13 

4 . 3 1 

217 

2-4 

167 

-01 

14 

1-7 

24 ! 

1*8 


1934-8 

381 


— 


, . 

i 

958 


739 


21 




U.S.S.R.f . . 

1956 

528 

1-8 

— | 

— 


J 

1190 

M 

960 

1-4 

44 

3*8 

118 i 



1934-8 

139 


115 ‘ 


• • 
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16 


2 


1 


JAPAN . . . 

1956 
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07 

131 

i 

0-7 

1 i 


171 

0*8 

28 

2-8 

1 

-3-5 

2 

30 


1934-8 

74 


323 i 


22 1 


442 


18 


12 



. . 

INDIA . . . 

1956 

85 

0-8 

404 ; 

1*2 

29 
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547 

M 

17 

-01 

18 
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1934-8 
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505 : 

1 

85 

j 

909 


1 


1 

4 




CHINAf . . 

1956 
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0-2 

771 ' 
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- 
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increase for the next few decades at the present rate or slightly m 
Thus in about a century from now it will be some two or three tun* 
present numbers, that is, estimates range from six thousand to o 
thousand million souls in the second part of the twenty-first a m 
Now it is also estimated that without unduly straining present agt 
tural methods, that is, by employing everywhere the kind of agrictili 
methods suitable to the region but on the same technical level as il». 
employed in the under-industrialized countries, it should be po 
to provide adequate food for such a population. In other words, th 
is no intrinsic need of famine in the next century, and if famine cm 
it will be due entirely to some people’s stupidity or greediness (p. 

Indeed, the problem of food and population is not essentiall 
technical or even a biological problem but a social and political < 

(pp. 244 ff.). As the world is developing today, at least in the two-ilm- 1 * 
of it that is often referred to as the “free” world, the strict, capii.il * 
system of economy would seem to doom the majority to starvah- 
simply because it would not pay to invest in those countries for bell* 
food production. Much greater returns could be always got by invest mt 
in the highly-industrialized countries themselves where the great* 
purchasing power already resides. At the present moment the UnilH 
States, with less than one-twentieth of the population of the woil*' 
has an annual income which is nearly half that of the rest of the woi hi 
and this disparity is growing (Table XXI, p. 246). 

Nevertheless what is happening in the world, and particularly m 
countries such as China, which have been as poor as any in the past, 
indicates that it may not be necessary to wait for the assumption by tin 
citizens of the United States of their moral responsibilities, in ordn 
to start building up an adequate agriculture and food supply from tin 
resources of those countries themselves, even though without help from 
outside it is certain that it will take them longer to do so. In that case, 
and only in that case, it may also be desirable in the intermediate period 
to practice some limitation of population growth. Why this should In- 
so and how it can be managed will be discussed in a later chapter. Here 
we are concerned rather with the primary task of providing enough 
food for all the peoples of the world and providing it soon. 

In approaching this problem it is necessary in the first place to realize 
how partial has been man’s cultivation of the earth he nominally occu 
pies. Of the land surface of the globe only 10 per cent is cultivated in 
any way and most of this is rough grazing, hardly better than desert or 
moorland. Only per cent is intensively cultivated (Table VIII, 
p. 68). This is largely because, with the means available to man up to 
now, there has been no possibility of getting a reasonable return 
from any land that was either too hot, too cold, too dry, too wet, too 
rugged, or generally inaccessible. And this, as the figures indicate, 
represents most of the world which is presented, as it were, raw for the 
utilization of mankind (Map II, p. 249). 
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The first and most obvious way of getting more food is to cub 
more land, and this of course was the method which staved ■ 
Malthusian prediction in the nineteenth century. Malthus him ■ 
the first wind of it when he wrote : 

“In the wildness of speculation it has been suggested that I < 
ought to grow its corn in America and devote itself solely to the n 
factures and commerce. But even on the extravagant supposition tin 
natural course of things might lead to such a division of labour, for .1 u 
and by that means Europe could raise a population greater than its I . 
could possibly support, the consequences ought justly to be dreaded. 

Curiously enough the evils Malthus foresaw of a Europe with a swd 
population which might be forced to depend on its own resource 
by no means the most serious problem of food production today. In 
Europe he was talking of, particularly the advanced industrial count 1 
especially England, knowledge and equipment for agriculture h i 
advanced that it would by no means be impossible, though dillu n 
to feed the whole population on a reasonable standard of nutrition ' 
the land in those countries themselves. 

The real problem, however, still remains that of providing sufiicn ■ 
food in the other countries that lack those material and indust n,. 
resources. Once these are made available, the process which went on 1 
the nineteenth century of turning the prairies into cornfields can I 
repeated and indeed is already beginning to be repeated in the ccnti * 
plains of Asia, both in the Soviet Union and in China. There is al 
much land to be reclaimed in South America and Africa (Table VIII 
To work new land, however, requires men and machines, and agrieul 
tural machinery is the first call of the underdeveloped countries on tin 
industrial countries, pending the building up of their own industi ie 
Nor is there any reason why that call could not immediately be answered 
There is now a capacity in the industrial countries for producing vehicle 
tractors, and contractors’ plant in quantities far greater than the require 
ments of the countries themselves. And for the first stages of opening 
up a new country, of building roads, of developing public works, powei 
stations and irrigation, it is just this kind of thing that is most useful. 
For instance, the agriculture of China could give an increased yield 
of some 50 per cent if there were adequate tractors to operate in the 
country: the total number would be of the order of one to two million, 
and this is well within the capacity of the U.S. motor industry alone. 

In the first stages of the agricultural industrial transformation of an 
underdeveloped country it may sometimes be necessary to supply food 

The first part of Table VIII is a digest of existing statistics on land use. The 
second part is an estimate of my own, and necessarily an extremely rough one, ol 
what could be done by various more or less difficult and costly ways to increase 
the land under cultivation, along the lines indicated in this chapter (pp. 67-78) 
and Chapter XII (p. 258). It is intended to correspond to Map II of possible land 
use shown on pp. 249 f. 
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itself. This has been done to a small extent in the days of UNRRA • 
more recently by U.S. wheat loans to India, and Chinese rice-rul>U 
barter agreement with Ceylon. It could, however, be done to a nm 
larger extent by using the agricultural surpluses that are at prr • 
stored till they rot. Food production could even be accelerated when 
is most easily achieved — in the United States — for the benefit, il 
immediate benefit, of the undernourished peoples of the rest of the woi l< 
This is not suggested as a charitable act; in fact such an act as a - 
policy would be self-defeating, because by pauperizing these people i« 
would remove their incentive to better their own condition. But it i- 
remains a fact that over many parts of the world, inability to work, 
to do heavy work, depends on sheer malnutrition. I remember som 
years ago, in the days of the ill-fated British experiment in Ccntu 
Africa, a responsible minister remarking to me “the natives don’t sen 
to have enough food to work properly on the scheme: I’m afraid nm 
may have to give them some of our groundnuts”. Nor is this situation 
confined to the tropics. The inhabitants of Britain’s oldest colony, No\.i 
Scotia, were deemed incapable of heavy work until an American airfield 
contractor thought of shipping in an adequate supply of beefsteaks. 

Within four or five years of intensive, mechanized agriculture, in 
suitable areas and making use of transport facilities, it should be pos 
sible to remove the need for any additional food supplies from otlu i 
countries, or at any rate for more than could be paid for in othci 
agricultural or mineral products. The serious business of extending t in- 
agricultural area could then begin with much heavier investment in 
large-scale reclamation schemes, either by the development of irrigation 
combined with water-power production and navigational schemes, or by 
drainage and grass-land improvement in the colder districts or those in 
the mountains. Such schemes, as experience in various parts of the 
world has already shown, notably in the Soviet Union, in India in the 
last century, and in certain parts of the United States, could increase 
the available agricultural area by some 38 million square kilometers or 
by twice the existing cultivated areas (Table VIII, p. 69). 

Behind that there would be in reserve even larger schemes which could 
be used if required, though for reasons which I shall come on to, they 
may not be needed. If, for instance, it is decided that the population of 
the world should be limited to some figure not much greater than four 
thousand million, or that it is worth going in for micro-biological or 
chemical food production, something like the present cultivated area 
would be sufficient. However, we know that the climatic conditions over 
most of the central desert belt of the world which stretches all the way 
from Morocco to the coast of Manchuria, and of the smaller deserts of 
America, South Africa, and Australia, would respond at once to water. 
With water there is no reason why most of the Sahara should not be at 
least as fertile as Egypt. And here the advent of cheap power, and even 
more of the unlimited power we may obtain from thermonuclear re- 
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m idi in hum* in Japan, and now on a far larger scale in China 

* I.* irwi (lie land is owned by a population with an inter- 

* hi,- i lie soil rather than by speculators in land whose main 
- •ploll il and leave it when they have got everything they 

i i*l* m of (he preservation and the improvement of the soil 
- • Hi* giowth of various kinds of plants is one which, despite 

M ii*'ii given to it in the last hundred years, has hardly begun to 
I i • lent ideally. Modern science offers possibilities for soil re- 
*. hu h .nr only partially taken up. We do not know, for instance, 
, ** 1 < » i. lot I he age-old agricultural practices of ploughing, harrow- 

* * * of crops, or leaving land fallow. In fact practically none 

» ih* ihlnjn that the farmer does are scientifically understood. They 

'H.,* in empirically on the grounds that they have worked in the 
? mi mm! dial when applied over a large number of years, they have not 

* ii.lv made the land any worse. That is very far from saying that we 
i mi,* i lie best that could be done for the soil or that we are doing it 

ftMMi *• oiiomically. The new practice in the Soviet Union of very deep 
i 1 MidiiiiK every four years instead of every year, which seems to work 
»• * h lain soils, indicates that there is great room for research and 
tiMj.iHwmiont in soil management. 

VS * have read a great deal in recent years about the disastrous effects 
i HH'.ion, mostly a by-product of greed and exploitation of the land 
Mini directly for cash-crops or indirectly through the destruction of 
ImhmU, or of over-grazing due to the crowding of native peoples on 
mnde*|iiiite and unproductive land through the occupation of good land 
I* v haeign planters 1 . It has been assumed that this erosive process re- 
hIi , in permanent destruction of the soil. It is probably correct, in the 
ftlioil i un and with the means available to primitive farmers, to say that 
* h * drd soil is useless. But this need not be so in the long run since, with 
HK’ulei research on soil, we could restore or even create new soil, given 
H irgion flat enough to make it worth doing. Furthermore, much of the 
pool soil of the world could undoubtedly be improved so as to yield 
I In- greatest amount available under the particular climate. Nor would 
Impi ovement be limited to level ground. Mechanical terracing of hills, to- 
gelher with the new Chinese system of running irrigation canals along the 
lops of ridges 2 , would make enormous areas of dry, hilly country fertile, 
while on the more rugged slopes fruit trees and tiber could be planted. 

In particular there are great areas covered at present with bare lime- 
Mone rocks in a region otherwise very suitable for agriculture but where 
l he rain as it falls goes straight into underground channels. Reclama- 
tions of such so-called karstic soils would not offer a serious engineering 
problem, though whether it would always be worth doing, if other less 

1 J. de Castro, Geography of Hunger, London, 1953. 

2 Pao Hai-chen, “Irrigation comes to a mountain region”, China Pictorial , 
(1958), No. 92. 
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* «*m 11 11h111.1l products is still fed to animals. In Britain, for 
* * m.immIi consume some six times the amount human beings 
* > *mi pi oduced food and more than two-thirds of the total of 

<i ! JmpMilcd food. For nutritional reasons there is at present a 
f- * «»♦ It aid for a mixed animal and vegetable diet, particularly 
p»* 1 H , of milk ; and we are beginning to understand the reason 
i*» • 1 nr. of (he variability of certain amino-acids and vitamins. 
- *> tilling particularly magical about animal protein as such 

»i.ui w hcicver men have been wealthy enough to get it, they have 
hum! 1 meal to a vegetable diet, and that it will be hard to wean 
v 4 ft»’ Imiim it, 

* • • • imllmud improvement of crops and stock on the land w'ould be 
I moi u ,»mI it were not accompanied by a growing battle against pests 

■ Kinds— insects, and fungi and diseases, particularly virus 

I In*, is not merely a matter of applying existing knowledge, but 
' h. which calls for increasing research combined with the con- 
ipplicalion of new knowledge. At the present moment, even in 

Iiivoured countries where protective methods have been tried, 

1 * omething like one-quarter to one-third of the crops from 
ItlMu kinds of pests. In the parts of the world where pests are rela- 
'* • ! iim mil rolled, whole crops may be lost by locusts and there are 
*i» i» mens in which cattle cannot be kept at all on account of the 
Mm disease carried by the tsetse fly. There is probably no field in 
!» • 1 smaller investment of capital could yield bigger returns than in 
'« iimg plant and animal diseases. 

1 1 -* pioblcm of the agriculturalist is usually supposed to end when 
1* lei produced his crop and handed it on, in an acceptable way, to the 
*» 1 cl, whether it be grain in bags or vegetable or fruit for the cannery. 
Mhi m' have been using all kinds of new methods of producing crops 
•1 hIm ml giving anything like the same amount of thought to the utili- 

# hi. m of them. Most of our domesticated plants have been used by man 
•a by animals for fodder for some thousands of years, and they have 

m n those parts they could eat with or without some very crude 
1 ♦« pmation, such as soaking in water, fermenting, drying, or salting. 

* 1 in li of the crop has been rejected as unsuitable either as food or 

• 'ld( i and simply ploughed back into the ground or burnt. 

I he kind of intensive agriculture which will be needed to supply a 
Him li greater population at a higher standard of living implies a very 
mill li more thorough use of plant materials. In principle all material 

* untamed in plants are suitable for food, if not for animals, at least for 
I mig, i and bacteria which can be subsequently used for food. That they 
.in* not so, is sometimes due to their physical consistency — they are too 
bal'd to digest — or sometimes to the presence of a poisonous constituent. 
Ways of bettering these can be found either by breeding or by subse- 
quent chemical treatment. 

Still more radical methods will be needed if we are to make anything 
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. !"i mnl in certain plants, notably those of the leguminous 
i Mil even there it is in proportions less than that required 
• m 1 1 nine. The problem therefore is not a matter of substitut- 
mh. mm| by a vegetarian diet, but of adding the necessary protein 
in • i . ary amino acids, which in the last resort might be 

inbiologically or even chemically, as we shall see later. 

. » immediate problem of food productipn is how to realize 
.1 Min! biological possibilities which are already inherent in 
«M * m | me! hods. This is essentially an economic and political 
i ■ w hu h we will return (p. 1 19). In the fortunate countries of 
* hi Western Europe, in much of North America, as well as in 
N Hilt America and Australasia, the problem of food production 
<• , i m v r nil already high level with the object in the first place of 
mi agricultural surplus which can be used for the kind of 

? operation of giving adequate nutrition all over the world 

>♦ i.r i stages of a new agricultural revolution. In these countries 
: « abundant, there is considerable, but by no means adequate, 
i. ind what is lacking essentially is economic incentive to produce 
r 1 1 i t export. 

n vast and very varied areas included in the Soviet Union, there 
• Im i agricultural problems which are now being energetically 

* iii'il, allhough it was necessary to wait until a sufficient degree of 
• M ia li/at ion was achieved before an adequate break could be made 

tin old, small-yielding, methods. Agricultural productivity in 
, ! ind even more so in animals has lagged, and only now is a large 
« < being made to catch up and even improve on the standards of 

• a ion m Western Europe. In neither of these regions is the problem 
•d m itself a vital one — it is only a matter of improving a diet 
I , basically sufficient. 

1 In . r, not the case in the rest of the world, particularly in Asia and 

I veil in the next few decades there is the serious problem of 

, tiling food from regions where the amount of cultivated land per 
i * nit is 0-7 acre, less than a quarter of that in Western Europe and 

combined, and where fertilizers and mechanical assistance are 

M.r.i absent. In the largest of these areas — China — the problem is 

• mg inckled in a conscious and planned way, but with a full realization 
l l lie difficulties. 

< hi nose agriculture had, hundreds of years ago, reached such a level 
I t observation and self-sufficiency that only marginal improvements 
hi be made until artificial fertilizers are available in quantity, as well 
means of transport and mechanization. New land available, though 
I n gc absolutely, is relatively limited, not more than 50 per cent of the 
l o .cnl cultivated territory, and of inferior quality or it would have been 
im « upied long ago. However, by getting rid of the obstructions of ancient, 
I* tidal land tenure and by rural collectivization, together with an ever- 
i iK leasing application of science in the form of better varieties of plants 
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m i i luil occurs in the rest of the world from Africa to 
♦ ' I \ci y where it can now be seen that the problems in- 
; ..►- !, oluble in principle, but their solution depends on the 
< 1 I .* peaceful world in which the resources of the more 
* mmI ties can be used, not in any way as charity for the less 
1 -M ml her as investment for the future welfare of the world 

fen* ihIIm .1 of agriculture as if it were the only and not just the 
• I • >1 gaining food for men, but we also have, in the form of 
* mi i hod, (hough so far a very limited one, of tapping the food 
* • am! livers. This is all that survives in the present world of 
♦1*0 MiiiM'isal living by chasing animals and fish. We know now 
*» * »m . energy produces more living matter in the sea than on the 
* hui i h.ii its harvesting is excessively inefficient. We may make use 
i. non It ir» a Iwcntieth of what grows on the land, but certainly not 
1 m .1 millionth of what grows in the sea. The yield from fishing 
is i“ Min* h enlarged by covering all the suitable fishing areas, many of 
#$ « h am now m such remote regions that they are not profitably fished, 

\ * M*ni«‘ pa 1 1 icularly by arranging for the preservation and the proces- 
mg Ml n ih on (he spot in a suitably designed fishing fleet mother vessel 
w Ifoaiing factory. This would be a kind of immediate development 
*hi‘ It mi mill help to solve the problem of the protein shortage until the 
»h*M m>< lliods, based on tbe better utilization of vegetable and animal 
fiiM.hu i . can come fully into action. 

Ih’Vmi.l I hat (here is the possibility of fish farming, already existing on 
« Miami* i able scale in Japan but capable of being extended to the wider 
pailiculttrly in the coastal belts. Much of the tropical continental 
MitHlIliir is (ringed with a lagoon strip admirably suited for fish farming, 
PH Hus requires the production of sufficient fertilizer for the plankton 
»m h i d | lie lish. 

I he conversion of plankton into fish, however, is an excessively in- 
•fto It ill process going through a number of stages — microscopic algae 
phnit Ion is eaten by microcrustacea which are eaten by larger Crustacea, 
lit* ii !>v smaller fish and then by larger fish. The whales effect the process 
• iii-lillv more directly by eating the Crustacea and do this by means 
Mliich we might indeed copy. One of the advantages of atomically- 
powi icil ships, and particularly atomically-powered submarines, is that 
H would be possible to convert them into what would be virtually 
Hilda mi whales, taking in and processing plankton, mainly crustacean 
plrtiikton, directly for animal and even for human food. The amount 
lid cm in being a function of the distance covered, it would therefore 
Im reuse with the speed of the vessels. 

All the methods mentioned for the improvement of food production 
I mm agriculture and fishery are immediately available from existing 
I Mowlcdge and practice. It can suffice to deal with the food problems of 
* I )c Castro, ibid. 
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r MMrhl he possible to get this material saved and transferred 
f * mhiI Into fodder for animals. Certainly it is an enormous 
• mii'Ii products as rice straw, maize stalks and bagasse 
•< mijmii i ;i nc) simply for fuel or at best for building material, 
hi* mi nl such conversions of waste materials is only partly, 

I technological research, another is that of the economy 

mul particularly the economy of collection. The problem 
• Hm iaw material is produced over a large area and has to be 

• « miii‘ kind of medium or large size factory and then redistri- 

* * 1 "Itlci or raw sugar for human consumption. But these are 
it 1 pn 'Moms which will find their solution only as part of the 

I*** M* mi of where best and most economically to find the neces- 
i - I loddcr. At any rate we should strive to avoid the present 
o m in which those countries which are poorest are also those 
where the very small existing resources are most thoroughly 

• I in . been said already indicates that viewed as a technical prob- 

• |iii a, il ion of providing food on an adequate scale for the existing 

i i is immediately soluble. That of providing for an increasing 

i i * i Ion ;it least up to say ten thousand million or four times the 

* . hi w* »i M population, a figure which will be reached at the present 
*» increase in less than a hundred years, is certainly much 

ililllcult but experts realize that this too offers no insuperable 

• id difficulties. It must be recognized, however, that much of what 

! written represents technical or scientific possibility and is 

* • d, if at all, only in specially favoured regions. Before these things 
' n\di/.ed a great deal has to be done, particularly in the provision 
*i pit nl in the form of machinery and chemicals, especially fertilizers. 

« .ii, I here fore, if we could look forward confidently to feeding such 
, - populations say in fifty or a hundred years, we might have to face 
m - ..I,-, problems in feeding a much smaller one within the next thirty. 

• ' . problems will, however, be essentially political and economic 

♦ ♦ l In* i than scientific and technical, and I will return to them later (p. 
i I'M I will also in another section deal with the more speculative and 
' Mjf term problem of providing for a far larger population in the distant 
i Mini i* by invoking the aid of chemistry (pp. 273 ff.). 

I hr Malthusian limitation to human population can, even with our 
p»« nit knowledge, be pushed back to an indefinite future. It is not and 
M has never been the actual limitation to human population. Lack of 
i nowlcdge in primitive times, economic greed in the recent past and the 
pi** sent , have been far more potent factors. In any case what happens in 
a hundred years’ time is not our immediate concern. Our responsibility 
t . limited to seeing that the people of that time are in a position to choose 
I mi themselves how to arrange their lives. The only reason we need now 
to consider these future possibilities is to counter the views of those who 
think that the present situation of the world, with its half starved 
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VI 

II IK ADVANCEMENT OF SCIENCE 

I • *i u U1 l>c already apparent from the last two chapters that the 

■ al problems of the world can find their solutions only through 

I m« irnsing and ever more intensive application of scientific know- 
I lie present population of the world could not in fact be main- 
-I i’ von at the low standard of life which they endure at present, 
H u continued application of the new knowledge won through 
nlii i cscarch in the last few years. Its continued growth will certainly 
**<»•» (amine unless there is far more research in the future than there 
m hi rn in the past. Indeed, today any efficient industrial and agricul- 

• i vitcm depends on the continual maintenance of research. This 
if’ph* *» < ven more in the biological field than in the mechanical, because, 

- f mjiIi things may continue to work in the same way in inert systems 

■ 1 » o we have only the crude laws of inanimate nature to deal with, in 
»i ‘**,1 lystcms our very interference creates biological reactions requir- 
i i mi w means to deal with them. This is shown, for example, in the 

■hi. of the older antibiotics to kill strains of bacteria which have 

• • ‘Is rd in such a way as to circumvent their action. 

A < arc now beginning to understand the place of scientific research 
• I development in the evolution of technology. In the past, science 
• » been very much an almost optional extra, coming into techniques 
‘dm as a way of improving them here and there or as a source of 

■ <mIm .illy new techniques, for instance such as those of electricity and 
v f ilhotic chemistry. By now, however, science is no longer a dispen- 
thle clement for, if nothing else had shown it, the dependence of 

hii idem weapons on scientific research demonstrates how indispensable 
m (*i becoming to advancing industry. 

I he general picture of the industrial-scientific set-up of the future is 
- nr which does not accept any fixed ways of doing or making things 
i ail, from the very beginning, conceives of the process of production as 

• a»e which is continually growing and changing under the guiding direc- 
imn of scientific research. If we take the complex process of production, 
dislribution, consumption, as the main running variable in human 
« » onomic life, then the measure of the change of this variable, what we 

• tin call mathematically, the first differential , is what is called technical 
progress. Usually this does not occur in very big steps, but in thousands 
ol little alterations here and there, so that technique has been continu- 
ally improving since it first started in the Old Stone Age. 
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illdiMl experiments at least, a great deal of physiology as well. 
i llhi I m (lie future all projects sufficiently definite to be tackled 
||i* pmhlem will best be coped with by such research teams — not 
flly permanent ones, but assembled for the purpose and after- 
; H He it* is nothing immediate to follow up, broken down and 
♦lilt d other teams. 

jL however, is not the only kind, or even perhaps the main kind, 
fltplii ♦! if .rarch. Another is finding out the possibilities of individual 
■■fliMi < •» oi process, what used to be known as subjective research and 
m | would call in comparison with the first, thematic research — re- 
t#*Mi • mi a subject or theme. To take a very lowly example from my own 
m (he war, there was the question of mud, the universal 
■Htftitunimcnt of all wars, but so far it had been cursed at rather than 
i«mh> .1 I was able to organize an Inter-services Mud Committee which 
did mine useful work on what mud was and how to deal with it. The 
otith ol mud in the war has been followed up in the peace by an ex- 
ifffttidy extensive, even world-wide, study of clay minerals and their 
«mm« iii I ions ; something which, although it is extremely limited in its 
♦»iHm i, has a very large number of divergent applications, for instance 
ih pMiiory, in agriculture, in the oil industry and in transport. 

hi hind that again, comes what we are now beginning to call funda- 
m» mul research but used to be known as pure science — the study of 
«»!*.. !-< of Nature and of human constructions that tries to bring out 

I* i lying structure rather than particular aspects. The general body 

i hiiulumcntal science is the fount from which will flow radically new 
Minin standing of existing techniques and radically new techniques. In 
iln %ense fundamental science is the third differential of the production 

ess. by another more biological analogy, fundamental science is 

• • pnnsible for the growing points of the whole of the social organism. 
\ plowing point of a plant consists of the small and delicate groups of 
i» lively dividing cells that are responsible for the throwing out of new 
h mm s, branches and flowers. If the growing points are destroyed the 
Hipunism is not killed but cannot do more than continue with the living 
puts that it already has, it can neither grow nor reproduce. It is not 
neeessary to follow this analogy to the end to appreciate the need to 
pun rd the essential self-renewing character of science as a social institu- 
tion. 

I he overall strategic problem of the use of science, consists in finding 
the best way of combining all these aspects: production itself, its 
1*1 Imological improvement, research and development, and funda- 
mental research. All have to be pursued in the appropriate strengths, 
not supporting one to the extent of starving another, not producing 
pure science in such a refined atmosphere that it never gets applied, or 
i ushing ahead with an application without supporting the fundamental 
icsearch which is needed to establish its basic principles. 

In the past all these adjustments have been left to the normal 
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' m until an appropriate opportunity for breaking through to new 
ip .i nd new power actually occurs. Few of the great discoveries 
• i i • i were made in direct pursuit of an industrial, agricultural or 
lit .il aim, though they resulted in enormous changes in industry, 

# i- tin, ie and medicine. Magnetism, electricity, and the knowledge of 
i u ill or the chemical atom were not found by direct economic 

* 

M • v<t, this is only half the story. The development of technology 
tummy generally does furnish to science both new problems and 

* * »t< Mill means to solve them. Nearly all scientific apparatus are 
Mini forms of domestic or industrial equipment. New technical 

i t. pments may be derived from purely scientific research, but they 
i •mi* m their turn the source of further scientific study in which new 
ti 1 1 mental principles are often discovered. The key principle of the 
i i vation of energy was in fact discovered from a study of the steam 
pine, where already the question of the economy of the transfor- 
m oh m of coal into power was a question of practical interest. There is 
•!"il a continual interplay between the intrinsic developments of 
— m e and their practical applications. 

\N v need to maintain and even to understand and direct this healthy 
Mi* Miction between theory and practice. We must give ever greater 
. mportions of effort towards the advancement of fundamental science 
i ihr full knowledge that while no particular piece of fundamental 
•i k can be attached in advance to any particular utilization, the total 
l i Ins fundamental work is essential for the transformation of the 
tummy itself. 

1 1 is sometimes said that the needs of the world at the present time 
*m so urgent that we should not so much proceed with fundamental 
mice as use the science we already have. This criticism is applied 
vn llh even greater force to those advances in fundamental knowledge 
i lined by large and expensive equipment, such as proton phasotrons or 
ilrllitc launching devices. It would be better, the critics assert, to spend 
i hr money on the development of better plant varieties or methods of 
ilc, ding with diseases. This whole attitude springs quite naturally from 
i lie experience of scientists in dealing with excessively limited resources, 
which is all that most of them have ever had to dispose of. Even if the 
.ill vice was good it would be hard to follow, for in actual practice it is 
« \tremely difficult to switch from physics to applied biology. But a study 
uf I he history of science would show that it would be a mistaken policy 
even for the ends for which it is desired. If “useless” nuclear physics, for 
Instance, had not been studied the possibilities of atomic fission and 
atomic energy generation would never have become available. Although 
vve may regret and try to limit the ill-effects of this in the military field, 
it is abundantly clear that without atomic sources of energy the situ- 
ation of mankind on this globe would become extremely difficult within 
a relatively short time owing to the exhaustion of our mineral fuels, and 
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it is only the discovery of atomic energy that permits the unlimited 
prospects of which I have already given some indication. 

The arguments against slowing up or shutting down fundamental 
research altogether are even stronger, because it is so difficult as to 
become almost impossible in most cases to apply existing knowledge 
without doing very much more research. In fact, the proof of the validity 
of existing knowledge can only be judged in practice, and then it is nearly 
always found that the fundamental knowledge is not as perfect as its 
propounders thought and more research work has to be done to perfect 
it. Further, though much of this work may be of the nature of applied 
science, fundamental science also comes in, as I have already indicated, 
because it is in the dealing with the unsolved problems of practice that 
scientists come across aspects of Nature that call for new theoretical 
approaches. 

So far the discussion of science has touched only on its functions ami 
activity in relation to production. But the developments of our century 
have brought into existence a whole world of science with an internal 
life and growing organization of its own. Indeed, as the productive 
process itself becomes easier and makes less demands on unintelligent 
labour, applied science may become equivalent to a major industry and 
fundamental science cannot be allowed to lag far behind. 

Already in Britain there are some 10,000 people devoting themselves 
to research in fundamental science in comparison with some 80,000 
in the Soviet Union and 40,000 in the United States. 1 Altogether over all 
the world there are probably less than 200,000 fundamental research 
scientists, or one hundredth of one per cent of the world’s population. 
But these numbers are growing fast. In the industrial countries, in which 
the great majority of scientists are employed, the rate of increase is about 
7 per cent per annum or a doubling every 10 years. This is a faster rate 
of increase than any other category of worker and it is still growing. We 
must also consider that with the levelling up of world productivity a 
corresponding contingent, much larger in total numbers, will come from 
the at present under-developed countries. This growth of science cannot 
of course go on indefinitely or in a mere 250 years 100 per cent of the 
population will be engaged in science, but it will settle down to some 
steady figure which may amount within a century or so to 20 per cent 
of the population directly or indirectly involved in scientific tasks 
(p. 184). Not all of these will be expected to make major contributions 
to knowledge but all will help in an essential way to the extension and 
application of science. 

This is not the place to discuss the nature of the organization of 
science (p. 203) but only to draw attention to the need for it, and to look 
briefly at the various methods of organization that are used in different 

1 Annual Report of the Advisory Council on Scientific Policy 1956-1957 , 
H.M.S.O., London 1957. Scientific Manpower — 1956, National Science Founda- 
tion, Washington, 1957. 
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cuis of the world. By and large, in all countries in which active research 
i * « anied out on a large scale, this is done in one of three types of 
Iti'dilution; a first covering fundamental scientific research which is 
Mhiiiilly connected directly with teaching in the universities as well; a 
* * oiul in the form of industrial research, either directly by private 
industrial firms or, in Socialist countries, under government industrial 
ministries; and a third, under direct government control in central 
laboratories, and, nowadays in what is undoubtedly the largest sector of 
m mice, in military research establishments. 

Where there is any formal organization of science at all it usually takes 
tin* form of some kind of academy, normally the descendant of the 
• »i iginal scientific academies of the seventeenth and eighteenth centuries, 
more or less closely connected with government. In Britain and the 
I Imied States most fundamental research is carried out in universities 
lm( is increasingly financed by the government and, in the United States, 
very largely by the military departments. Another source of finance 
I here, are the great semi-autonomous foundations supported by big 
business firms. 

I hc power of the organizations is very varied; some of the older 
academies are merely honorific bodies, useful to belong to for prestige 
purposes, but not occupying themselves directly with the planning of 
science. At the other extreme of scientific organization we find bodies 
such as the Academy of Sciences in the Soviet Union and those of China 
and the Eastern European democracies. These were originally of the same 
cha racter as the Academies of Western Europe, but they have now become 
ellcctively the general staffs of science, concerned with the planning of 
(lie whole of science and carrying out not only of the fundamental 
research, but also of its application in a large number of fields though 
much applied and some fundamental scientific research is carried out 
by the various government establishments which control industries. 

At the moment the two tendencies in the capitalist and socialist 
worlds are to some extent converging. In the capitalist world it is seen 
that it is necessary to have more organization of science, in the socialist 
world it is seen that it is necessary to make the organization they already 
have more flexible. Major differences, however, remain. The import- 
ance of science in the socialist world is very much greater, measured in 
quantity, in amount of funds available, and in the prestige and esteem 
of the scientists in the general community. The figures shown in Table 
XV (p. 185) should be sufficient indication of this, and it is now being re- 
flected in the technical and scientific achievements of the Soviet Union. 

The actual financial provision for science determines only an upper 
limit to its fruitful activity. Without adequate financial resources for 
laboratories, equipment and technical assistance, research is inevitably 
slowed down and may be brought to a stop. This has indeed already 
happened to a number of institutions in the poorer countries of Western 
Europe. But lack of funds is by no means the only limitation. Science 
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as a whole cannot advance as it should without some degree of organis- 
ation and adequate provision for exchange of information. Both an- 
largely lacking today even in countries as active in science as Britain 
and the United States. 

The idea of any organization or strategy of science is, however, ana 
thema to many scientists in those countries. To them it seems to go 
against the old tradition of the academic freedom of science, and tin . 
belief is often reinforced by their experiences of obstructive or merely 
stupid interference with research by non-scientific or even by scion 1 1 In 
bureacrats. Actually, no experimental scientist in the present age can he 
anarchically free. His possibilities for work depend on what facilities 
he can get for apparatus and assistance. The best he can hope for to 
further his work is to take his place in an organization of scientists all 
of whom understand the conditions of freedom in which a scientist can 
do his best work and support each other to secure it. With an organi/ 
ation of this kind the elaboration of a strategy of science is no hind 
ranee but a positive help to every active scientist. 

However, before considering how it can work, I want to allude briefly 
to another necessary condition for the advance of science, namely, tin- 
provision of an efficient information service designed to secure that the 
results of research everywhere in the world can be brought to bear on 
particular problems. Over most of the scientific world such a service is 
still very imperfect and though efforts are being made to create one, 
particularly in the United States, it is only in the Soviet Union that a 
reasonably adequate service exists. It is now recognized that for lack of 
information services, for example, many of the results of scientilic 
research are completely lost. This results in the same discovery having 
to be made over and over again. More than that, it prevents very useful 
pieces of information which are not in themselves decisive in an early 
stage, being completed later by adding other bits of information not 
originally available. 

The efficiency of scientific research considered as means of finding out 
facts and setting them forth plainly is extremely low. 1 This is only partly 
for lack of organization, much also arises from policies of industrial and 
military secrecy. In the physical sciences in Britain and America probably 
about two-thirds of newly won information is never published at all, 
but kept on the records of firms and very carefully guarded from their 
rivals, who are very often discovering the same kinds of things and also 
sitting on them. This secrecy, bad as it is in the industrial field, is of 
course far worse in the military. This would not have mattered much 
twenty years ago, but now that much of the most exciting and interesting 
parts of science, those concerned with atomic energy and particularly 
with thermo-nuclear research, are guarded as military secrets, it means 
that large sections of science are not open to the kind of mutual com- 

1 J. D. Bernal, The Social Function of Science, London, 1939, Chapter V 
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i Hiii.M itntl information that has been the main source of new ideas in 

l Im> discussion of these hindrances to the advance of science should 

* * * filing out its immense vitality and promise, for all its great 

♦ . have been achieved in spite of them. The reason for bringing 
M*i in it 1 1 t i! all and stressing the enforced inefficiency of scientific research 
i# h» dmw (lie enormous additional advances that will occur in the 
Hu » Hih that these hindrances are removed. 

Nnw I want to turn from the negative to the positive aspects of 
i h mI H u icscarch and show how these difficulties can be and have been 

* » * •m* I lie advance of science is not a completely blind prolifer- 
•MImii mI knowledge on all fronts. In studying its history it is possible to 
ffisi nn a pattern revealing an unconscious strategy 2 in which one break 

h is followed by a rapid advance and where the junction of two 

n-i. n o! research can suddenly open whole new fields to knowledge. 

1 1" problem here is as to whether this unconscious strategy can be 
hn h»mI into a conscious one. At first sight it might seem that this was 
?h « iltiti ly impossible. Almost by definition, fundamental discoveries 
» immoI be predicted in advance. 

I In solution is perhaps not to try to do so, but to be prepared to make 
tall and immediate use of all discoveries that do occur and to continue 
on those places in science where discoveries seem most likely. 

I nid Rutherford, the greatest experimental physicist of our century, 
m h d to say “Never attempt a difficult problem”. Now there are very 
i w people who are so clever that they can spot the easy problems, and 
hi was certainly one of them, so that this advice is easier to give than to 
i-ike , all Ihc same the idea is worth thinking over. It is the adaptation to 
iln held of science of the military maxim of “reinforcing success”. 

\i any given time there are certain regions in science where advances 
-m easy and abundantly rewarding. There are break-throughs on the 
h* ml of ignorance, and at these break-throughs or growing points of 

• icncc it is worth putting in a great deal of effort. Actually, there is 
hn le difficulty in mobilizing scientific effort at these points because these 
-ne inevitably also the most interesting parts of the science of the day and 
dm e that draw into them the keenest young minds coming into science 
Ini (he first time. The difficulty is rather on the administrative and finan- 
» i d side, where certain sums are regularly attributed to certain disci- 
plines in accordance with the imagined needs of some distant past, and a 
distant past in modern science is a matter of five years and sometimes 
li' v-. A greater availability of funds and equipment for science would go 
i n to solve the problem as to how best to develop it. The principle once 
m undated by Professor Blackett is really the key to the situation. He 
maintained that if any young scientist had a clear enough idea of what 

1 Science in History , op. cit. 

l I). Bernal, The Freedom of Necessity , op. cit., p. 285 and “Strategy of Re- 
- .11 eh,” Research (1955), vol. 8, p. 456. 
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he wanted to do and how he wanted to do it, he should be given adeqiut 
means. “The difficult question”, as Mr. Chesterton’s Father Itrouti 
once remarked “is not to find the solutions but to find the problem 

As examples of such break-throughs I will discuss some of the held 
of science about which I know something of the prospects in the vn , 
short time that we can reasonably predict; because the more rapid Un- 
advance of science the shorter is the time scale of prevision. It is m. i 
clearly worth backing up the study of the nucleus and the fundamental 
particles in physics. There we may hope to find quicker ways toward 
realizing thermo-nuclear energy on one hand and also altogether unpie 
dictable knowledge of the fundamental properties of matter, such as w.r. 
revealed last year in the discovery of the failure of the principle of parity, 
or of the equivalence of right-and left-handedness in fundamental 
particles 1 . 

The production of nuclear energy has now become a new branch <>l 
engineering and as such involves more of technology than of science, but 
in the process there are certain to be many scientific problems which 
call for more basic research. It has also many applications to othn 
fields, particularly to chemistry: here already nuclear reactions an 
utilized for the production and modification of plastics. 

What is from the point of view of nuclear energy production a very 
small by-product, the production of radioactive atoms or tracers, has 
had already an enormous effect on the understanding of chemical and 
even more of biochemical processes, and this is certain to be a major tool 
for research in the future. 

The development of electronics is an application of modern physics 
second in importance, if that, only to atomic energy; particularly as its 
new basic components are no longer limited to thermionic valves, but 
include various types of transistor devices based on the properties of 
semi-conductors, that is by controlling the movements of electrons inside 
specially prepared crystals. The general study of solid state physics and 
crystals is fascinating from the theoretical point of view. This is because 
it deals with a set of complexities of inorganic solid matter far greater 
than that of the gases which were the main object of study in the last 
century. 

The realization that a few special kinds of substances can have quite 
exceptional properties which lie outside the range of behaviour of all 
other substances is only a recent one, though examples of them have 
been known and wondered at for thousands of years. One of the earliest 
was the magnet or lodestone, the properties of which are still not fully 

1 It had always been assumed that in basic reactions such as the disintegration 
of nuclei or of mesonic particles the probability of right-handed and left-handed 
spins were exactly equal, and now it is shown that, especially in weak reactions, 
there is a basic right-handedness about the physical constitutions of at least this 
part of our universe which is similar to, but possibly completely unconnected 
with, the predominant right-handedness of the arrangement of atoms in the 
molecules in living organisms. 
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i Mul now in addition we have a variety of ferro-electrics, 
^ * * M i ii u ti ml super-conducting and semi-conducting crystals which 
‘Hu J|iii|/ (he basis for what might be called a second and more 
• »i application of physics to human affairs. The first application, 
I l*v (he steam engine, was that of brute force and energy; the 
nl tail filed by the electromagnetic telegraph, lay in the conveying 
>*«*• »t million. 

« tin'* i upacity for recording and playing back information through 
t ionic components that has given rise to the computing devices 
lv mentioned in connection with automation. Great, however, as 
- p.»i lance of these is already and is likely to be in practice, they 
U p. n a new field to science. The assembly of unit devices of this 
: 1 h Hu e nt varieties of circuits furnishes a possibility of a creative 

' ph \ *acal science in doing with electric systems what had previously 
« ^ a pm ely mental exercise in the development of mathematics. But 

* mdi 1 1 will be a long time before it is possible to use the same 
Mu v nl intelligence in the mathematical forms of computing machine 
i* * luvn 1 he practice of the great mathematicians of the past, the 

pad of these machines furnishes opportunities for mathematics 
>■ h I he older direct computations could never reach. In effect we are 

• be beginning of an era of mathematics based on the possibilities of 
* m pul mg machines. 

I he analogies between the methods of working of electronic comput- 
er machines and of our own brains, or the rather simpler brains of other 
means right down to the cuttlefish, give us another weapon in 
i* i .landing biology. It goes further to link all the sciences together. 

I ink s (o this development we are coming to the end of the phase of 
m in <• which consisted of an examination of the natural world and of 
laws. Ibis is now no longer the whole but only part of science. In the 
a phase now opening, the laws of possible combinations of mental or 
material entities have also to be discovered. We need to study combin- 
uniiis which never occur in Nature but are of purely human construc- 

• •• hi I his new, completely artificial field of study is now becoming more 
and more important, and may in the course of time become the most 

• inpMi l ant part of science, or atleast of physical sciences. In the biological 

• ienees we have a long way to go yet before we understand the complex- 
*i . of even the simplest organisms, but even here the building of elec- 
f tonic models has already helped to unravel some of it. This advance 
« Images the whole aspect of science by adding an element of creativity 
in those of analysis and observation. The world of the future will 
Inevitably be a more man-made world not only in the material, but also 
m the intellectual sphere. This creative aspect means that science will, 
m i Is own nature, become closer to art and become, what mathematics 
hie. always been but in a rather restricted field, a field of human activity 
in which new combinations are being continuously created and not 
merely discovered by the study of Nature (p. 266). 
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The prospects of further developments in chemistry, though posuhh 
not so intrinsically important as physics, are likely to be just as immah 
ate in their practical consequences. Synthetic chemistry can now be n\< •! 
to make organic compounds out of their elements by simple and reliable 
processes, and not just a few odd molecules like alcohol, but compl* ■ 
plastics like nylon and polythene. We may expect further advances m 
the direction of going beyond the original models, beyond trying in 
produce artificial silk or artificial rubber. What will be aimed at will U 
entirely new substances having desired properties not necessarily evn 
found in Nature; not only passive but possibly even active proper! ir.. 
such as spontaneous and controlled contraction imitating the action nl 
muscle. 

Indeed the tendency of chemistry will be to invade and transform all 
the material-producing industries. As I have already indicated, the 
metallurgical industry which grew up largely technologically is already 
being penetrated by chemistry, and may soon be operated almost entirely 
by the methods of chemical engineering. We can envisage a situation m 
which the flow-sheet of all of the elements, of the atoms of different 
kinds that occur in Nature with the addition of other new kinds that can 
now be made by nuclear energy, will be part of one universal, organized, 
chemically-directed flow-sheet, in which various combinations will In- 
formed, broken and re-formed in different ways according to an incrcas 
ing knowledge of the methods of chemical synthesis. 

Here, not only in substances but also in methods, chemistry may come 
first to learn from and then to surpass the action of those marvellous 
chemists, the living cells. We call them marvellous because they are able 
to produce the most complicated substances, working under conditions 
where present-day chemists would hardly produce anything at all, that 
is at normal temperatures in dilute water solutions, without the use ol 
any strong agents such as acids. This mastery of chemical synthesis is 
also the answer to the food problem already mentioned ; and the guar- 
antee of the independence and security of the lives of a much more 
numerous human race of the future. 

More and more the attention of the chemists of today is being drawn 
towards the understanding of the problems of biochemistry. This has 
first to provide the picture of the operation of the unit cogs and levers 
of the living machine, such as the carbohydrates, amino acids, and fats. 
Now it is approaching an interpretation of that living machine itself so 
rapidly indeed as to produce a revolution in fundamental biology, one 
which already makes it one of the most exciting parts of science. Biology 
has borrowed from physics some of its new tools, like tracers and nuclear 
resonance, the electron microscope ; others like chromatography were 
derived from chemistry. 

In the light of the information thus revealed we are beginning to 
realize that what we had previously thought of as an extremely simple 
single-celled animal is in fact a complexity of a kind that would have 
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< .limit'd ;ill (hose who argued against design in the past. Yet at the 
tint* h h bring discovered we can also see, if still only dimly, the reasons 
i hr vii lions parts should be constituted and act as they do. That 

• i.* m»v (nil of this complexity has been discovered is a proof that man 
t* m hi I m (he measure of understanding it, and in that understanding is 
iiMy in make enormous advances, not only theoretically but also in 
ii»* |Mai hail applications to the control of living organisms, in health 
M.d in disease. But the complexity in detail depends on principles which 

* aiemcly simple and relatively few. Indeed we would never have 
• • i si nod biochemistry unless this had been the case. 

It*, operation of the enzymes, each of which is responsible for a 
Mt|dt * hemical transformation, the co-enzymes which deal with energy 

• oi-dn , (he nucleic acids which preserve the pattern and form the basis 
i hnahty, all are common features of existing life. However, it is 

• 1 1 < It ii( (hat they must have been preceded by simpler and cruder 
Mif « Immsms, for these themselves depend on the existence of quite 

miplh atcd molecules, such as sugars. The establishment of the se- 
piuur ol synthesis of these simpler biological units will go far to 
plain (he origin of life on an inanimate earth. 1 

M I lie moment an active search is going on to elucidate the ways by 
hi* h (he type of activity of the enzymes is linked with the memory and 
pailrm character of the nucleic acids; and already these give us hints 
i hu h may provide within a measurable time a solution to problems 
>*. h as (hose of degenerative diseases like cancer. 

\ heady the knowledge of metabolic cycles of changes, such as the 
' mi h en steps which fermentation requires to turn a molecule of sugar 
min alcohol and carbon dioxide, enables one to see something of the 
mu . lumism of the drugs which have been used for centuries with more 
• I. .s effect in medicine, and more particularly of the new drugs, the 
antibiotics, which are coming into action. We are still at a somewhat 
piimilivc stage; we find almost by accident that a drug has a certain 

• 11**4 1 ; and by playing around with drugs of similar constitution we may 
impiove this effect or even produce some other one. But we are only 
hi a approaching the stage when it will be possible to design a priori the 
V iml of drug that is required to have any given effect, from a knowledge 
« I how it works in producing that effect, that is from a very deep under- 

i.mding of the chemical processes of the cell. 

If all this elaborate chemical machinery is to be found in a simple 
mgle-celled organism, it is evident that the complex organisms of the 
i v pc of our own bodies require a much deeper understanding of the 
Inter-relations of their various parts, in their development and in their 
normal functioning. And here the ideas of communication, which are 
.ilicndy developed in connection with the purely physical and technical 
i .r.ks of various types of telecommunication, are beginning to be applied 
lo whole organisms. Here we find a slow-speed communication through 
1 A. I. Oparin, The Origin of Life on the Earth , 3rd. cdn., Edinburgh, 1957. 
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the passage and diffusion of chemical substances, such as the hornion. 
and a high-speed communication system through the various non- 
links of the central, sympathetic and para-sympathetic nervous sy\i< m 
in the human body. This is more than a matter of detecting the ;u in .1 
means of communication, the reactions which occur at nerve ending 
in nerve cells in sending out or receiving messages. The really dilli* n 
problem is to understand the total connected communication that g<>, 

on inside a higher organism, a matter in which reaction and inhibit 

is as important as action, a matter in which memory plays a very l it y ■ 
part and in which we need to understand complexities of a degree <1 
which until recently we could form no idea. 

Fortunately, it is just this kind of complexity that we are alre.nl ■, 
creating for our own purposes in the new electronic computing machine 
Comparative studies of the nervous system and the computing machm* 
are increasing our knowledge of the one and our control over the ol In 1 
(p. 000). The human brain itself is a computing machine far more com 
plex than anything anyone has yet attempted to construct, though 11 1 
not beyond the possibility that we may be doing so before long. But ev< n 
then we are a long way from making a computing machine which will 
go by itself and itself learn how to work, not to mention the difficult y cl 
building itself up from simple elements. However the mechanisms ol 
learning and of judgment, deemed in the past to be incomprehcnsibl. 
faculties of the mind or of the soul, are now coming within the reach <»l 
understanding through the applications of the new mechanical matin 
matics. It is evident that the linking of the psychological with the en 
gineering side in development of such machines is essential for tin- 
proper growth of both. This is another argument for maintaining funda 
mental science and even strengthening it in such regions. 

We have now, for instance, a direct way of registering much that 
happens inside the brain through the electroencephalograph, but tin 
is at the moment rather in the stage of hieroglyphics before they wen- 
interpreted. We do not know what the marks on the chart mean, although 
we can under certain circumstances alter them or notice how they un- 
altered in disease and particularly in insanity. Through such understand 
ing the communication possibilities between human beings will als* » 
inevitably be increased, and we may be able to solve the fairly elemen 
tary problem of how to communicate with each other without the ratlin 
tedious mechanisms of speech and writing (p. 279). 

To go further into the field of psychology is beyond the purpose ol 
this book. It is in psychology that we meet the boundary between tin- 
knowledge of the body as an organic mechanism, and that of the mind 
which has been formed largely in human society. The former aspect i\ 
something which can be studied profitably in parallel in animals and 
human beings. The latter involves the study of the complex effects ol 
society in which another kind of memory, that of social memory 01 
tradition, is bound to play an ever-increasing part as civilization becomes 

96 


The Advancement of Science 

t implex. For this reason the maintenance and increase of social 
h, r also of vital importance. At the present time, as I have argued 

* s hro \ much of this study has been perverted by the needs of such 
. d nhjccis as industrial psychology to persuade workers to do more 

< » tin .mie pay, or advertisement. Nevertheless the possibilities of 
, i h» 1 development of the social sciences, both observational and 

♦ , , t (mental, will be enormous and deserve far fuller support than they 
1 . . r avi received up till now. 

I In applications of science that have the most direct bearing on the 
iitul happiness of people remain those of medicine. One may say 
> 1 .1 it h only in recent times, certainly only in the last eighty years or so, 

,1 ,i medicine can claim to be based on science. Whatever was good in 
(. 1 medicine depended on practice and chance discoveries, usually by 
tide lined and primitive people. But ever since the time of Pasteur and 
0 ,, dawn of biochemical science with Claude Bernard, medicine is 
1 , Mining more and more an attempt to use our knowledge of biological 
, m,i. v.cs to control those of our own bodies, to check and prevent 
d< ,1 a sc, and to prolong active and healthy life. 

I hr really great break through came only with the advent of effective 
HMldilotics just before the Second World War. Penicillin and its multiple 
M* • . ssors did establish a mastery, even if only a precarious one, over all 
dUmucs caused by bacteria and protozoa, that is over most of the 
dh. uses killing children and young adults. The remainder are largely 
11 ii». diseases like measles and poliomyelitis that are not as yet open to 
■ hr mica I attack, as they operate actually inside the cells of the body. So 
m. 1 hey can only be dealt with by the limited means of vaccines. 

1 Jvcrall, however, there can be no doubt that the victory over infec- 
1 1 1 ins disease has been won, at least in principle. This has already led to 
MM *al changes in the death-rate all over the world and has become one 
*•1 (he major factors causing rapid population increases, especially in 
, mint l ies where previously a high birth-rate had been balanced by a 
high death-rate. 

Nevertheless, the victory over infection and disease has still to be 
1 imsolidated. It is true that under the impetus of a new and democratic 
g* ivernment in China enormous changes can be made in the incidence of 
di .ruse by quite elementary sanitary methods, removal of rubbish, kil- 
ling of insects and so forth. What happened there in the years after 1949 
whs equivalent to what happened in the decades in the middle of the 
nineteenth century in countries such as Britain, France and Germany, 
where the introduction of sanitation ended epidemics of cholera, 
typhus and similar dirt-borne diseases. But it is only a small proportion 
ol (he world today who are enjoying adequate medical care. There is 
one doctor for every 610 persons in the Soviet Union, one for every 
//() in the United States, one for every 950 in Britain; whereas there 
is only one for every 56,000 in Nigeria and one for every 71,000 in 

1 Science in History , op. cit. 
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Indonesia. We cannot be said to be caring for our fellow men until \ 
have raised this ratio to the optimum in every country of the woiM 
(Table III, p. 26). 

A look at the comparative death-rate curves of a country such as Hu 
United States and of India will show that at all ages of life, particulai I , 
in childhood, but continuing right the way through seventy odd yea i ■. , .1 
life, people are dying who could have been kept alive with adcqti.u. 
sanitation and medical care. Once we know the reasons for this, ii i 
difficult to escape the charge that these people are being murdered, 
perhaps inadvertently murdered, but those who know how they could h< 
saved and are not saving them have a certain responsibility for Him 
deaths (Fig. 3). 

In the long run the burden of medical care, the training of doctors, th« 
provision of drugs, is one which can be easily borne by any community, 
even the poorest, granted the know-how and the training. India today, 
for instance, is proposing, with Soviet assistance, to build up its own 
factories of drug production, thereby among other things economizing 



r curves show the number of survivors out of 100,000 persons in each case ’ 

for different countries at different times. It shows the effect of good nutrition and 
reasonable medical care on human life spans. It shows first the heavy losses that 
occur under bad conditions from infant mortality, and then the toll taken all 
through life, mainly by infectious diseases. The curve for New Zealand and U.S. 
(whites) shows how, within the limits of present medical knowledge, little can be 
done to prolong life beyond 75. The successive curves for the United States show 
the improvement mostly in the range of infant mortality, brought about by better 
medical care and general knowledge ot hygiene. Curves based on more recent 
figures might show the effects of antibiotics, even above this age. (From A 
Biology of Senescence , London, 1956; based on T. N. E. Greville, U.S 
1946) * CS ^ ActUaria TabIes > 1939-41, Bureau of the Census, Washington 
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* MiiMtlenibly on many expensive foreign drugs and providing for 
dings than it could afford before for its own population. 
fiiM.d.ii l\ I here is no difficulty in training an adequate number of doctors; 
m f*». i many of the industrial countries have, or believe they have, a 
••pirn *>! doctors already, who could help to spread the knowledge of 
h- me m other countries until these were ready to take over with 
»itr it i » wn nationals. 

1 1.* logical end of this process would be to wipe out all infectious 
i . . a not impossible task — for this has already been done in 
i'*tl lo old killing diseases such as tuberculosis in countries like 
« ■ Miiiiirk. When this has been done, and only when this has been done, 
oi v\ * say that we are no longer murdering through our indifference 
hundicds of millions of our fellow men. 

Nm is il sufficient to say that once we have provided the doctors and 
Hu dings we have done everything necessary. Medicine lives by further 
m * it. h. Without that, as we are beginning to find, old remedies fail to 
*mk and diseases begin to catch up on us. Nor can that research be 
done today without considerable expense and organization. We should 
M»d be blinded by the impressive effects of a very little research in a 
i m ild held, such as that of Pasteur in the nineteenth century, to think- 
* *i|i (hat all medical research can be as cheap. What was done then and 
what has been done since, in the almost equally chance discovery of 
antibiotics, is to tackle the most obvious and vulnerable aspects of 
*li .* .isc, those caused by detectable micro-organisms that can be killed 
illici tly by biological or chemical agents, or whose spread can be stopped 
by noting the track of the infection. 

In the past, death and disease were considered to be either agents of 
blind fate, or punishment for sin of one’s own or one’s ancestors. Now 
\\« know that this is not so, it implies a responsibility everywhere to 
I no vide for all mankind the knowledge and medical service to cure all 
the diseases that we can cure, and to pursue researches in order to cure 
lli«* remainder. There are still many diseases, the most of the killing 
diseases of the middle and late years of life, that we do not yet know 
how to deal with. Of these, cancer and heart disease stand out, account- 
ing between them for more than half the deaths of those over fifty. 
What we do know, however, is that we shall never get anywhere towards 
i ming those diseases without research, research undertaken in a way 
and on a scale quite different and far greater than anything that has 
been attempted heretofore. 

The history of science shows very clearly that direct attack on such 
complex problems is not likely to yield the best or quickest results. 
M uch more could be gained on the clinical side by trying to isolate from 
I he study of disease what are fundamental physiological characteristics, 
and then to combine this knowledge with research into the behaviour 
of biological systems in general, particularly so with microbiology, till 
wc find how to prevent the crucial stages of these diseases, often perhaps 
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before the appearance of any symptoms, by a suitable regulation ..l u, 
metabolism. The statistical knowledge of the incidence of these dr.r i 
shows already that they are related to social conditions almost invci . 
to those diseases which have already yielded to medical science, ili.ii . 
it is the wealthiest countries and the wealthiest individuals who ... 
more affected. 

If we call the deaths from diseases based on poverty and ignonm. • 
murders, we must qualify the deaths from the diseases of superfluilN • 
suicides; but again suicides of indifference. Very few people would in 
fact eat and drink what they knew would cut ten to forty years oil'll.. u 
lives ; but they do not know. It is true that when they do find out they .m 
not over-anxious to take action. It is now some five years since the eh > . 
association between cigarette smoking and lung cancer has ben. 
established beyond a doubt statistically, but that knowledge has not y, i 
been able to counteract the enormous social tradition of smoking mm. I 
the advertisement pressure of the cigarette companies. 

Together with the killing diseases there are those that merely disable 
and cause invalidism for long periods, such as the rheumatic an.l 
bronchitic infections of which we know effectively very little for lack cl 
adequately financed scientific research. I know that to judge from publu 
statements there would appear to be a great deal of medical research 
going on. But this impression is largely created by the publicity of tlx- 
drug firms. What research there is suffers from two cardinal defects 
irst of all most of it is clinical rather than fundamental, and therefore, 
except when here and there a specific remedy is found, it is very difficult 
to generalize and extend from the researches carried out; and secondly 
because it is so littleco-ordinated and planned. If we had throughout tin- 
world a really adequate system of medical statistics, one which could 

be coped w '^ by our modern computing machines, we 
should have some measure of the problems and the effectiveness of 
various preventive or remedial medical measures. Until that happens 
we must consider the medical profession as essentially a technical one : 
a qualification of which there is nothing to be ashamed of because il 
was taken by Hippocrates in his famous apostrophe of life beina 
short and the art (tekhne) long; but it is one incompatible with the 
modern move to transform technology through the use of science. 

In so far as medicine is successful and saves lives, we will be faced 
with the problem of what to do with the lives that are saved. With a 
healthy population there are more people to feed ; more children survive 
infancy and not so many young people die of tuberculosis. And being 
healthy all of them want to eat more. It is indeed much easier to kill 
malaria mosquitoes, or to cure patients of yaws, than to provide the 
number of people saved with enough food to eat. This has given rise to 
the proposals by people who ought to know better of holding up the 
application of medicine in order that the check of disease should pre- 
vent the operation of the check of famine, when in fact both go together 
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H r Itiiiiiiinr alternative is to insist that the operation of maintaining 

* i • diMiiltl fin wit li saving it, and if people cannot be kept alive on the 

tu niiomic system it is time to change it. This problem indeed is 
nil > with us in some small and densely populated places where 
fHtxIlt «il n M'.iivh has already produced marked effects, for instance in 
M 1 mibbenn Islands, Costa Rica, and the Mauritius. There the 
i ')"»!, uinn is increasing at a rate of from 3 to 4 per cent per 
■mmuim without any corresponding increase in the food supply. How- 

* - • ‘ b\ analogy with the history of the older industrialized countries, 
M h i mid appear that this excessive population increase — excessive that 

uni absolutely but in relation to the means immediately available — 
**■11 i.ipu olf as a knowledge of birth control spreads and people see 
that il is to their own advantage to limit their families to two or three 
■ Ittliltnt. 

•hit il will take some time for this to happen, especially in those 

* •miiiu, where medical action has stopped disease, while nothing has 
i • » n done in other directions such as industrialization to improve the 
h M illion of education and general economic well-being. In many coun- 

Ml0* even today children are the only form of social insurance. If a man 
♦lot . not produce at least one son who will survive him, then he is more 
Hi . mi likely to have to beg in his old age. However, as indicated earlier, 
dieie is no reason why there should not be some measure of birth 
i ontiol in these intermediate stages pending the development of agricul- 
mmu to provide the necessary amount of food for the greater population. 

In any case the effective increase in population cannot be maintained 
bn long, if only because the age composition of the population will 

* hunge as lives are saved, and the smaller number of women in the 
m prod net ivc period will automatically reduce the birth-rate ; whereas the 
mii vival of the children saved from early death to the age of fifty or 
mi »i cwill equally automatically increase the death-rate. This, however, is 

* relatively slow process and cannot at all be operative under fifty years. 

I he immediate problem, which is essentially one of nutrition, still has 
Im he faced (pp. 271 ff). 

litis concludes the discussion of the contribution which a rapidly 
advancing science is making to industry, agriculture, and medicine, and 
lulls something of its intrinsic promise in deepening our understanding 
n! I lie universe. It should serve to bring out the enormous potential 
fruitfulness of science and the degree to which this is still not being 
tralizcd. What stands in the way above all at this time is the militariz- 
u I ion of science which has gone with its enormous expansion in the 
lust two decades, itself a consequence of the Cold War. This great 
effort is actually being either wasted or turned to ends which may 
destroy the world. Indirectly through the secrecy, the security checks, 
and the interference with international scientific exchanges, it severely 
hampers science and turns it from its original international, generally 
beneficent character into almost a weapon of war in itself. However, the 
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actual scale of the science for war in itself shows what is available 
science without noticeable strain on the economy in the service of peat 

It is clear that much more thought will have to be given to the posit mi, 
of science in a world without war, one which will combine the freedom 
of the individual to think and experiment creatively, with the provision < >i 
adequate material support and adequate information. In the scop« 
of this book, however, this subject cannot be pursued any furl In i 
except to emphasize once more that an enhanced scientific activity will 
be absolutely essential for the general realization of the transformation 
of human society. 

To sum up, as to the place of scientific research in the building ol .1 
world without war, the essential point is that science has proved it*, 
capacity to deal with already recognized problems, to tackle any new 
ones as they occur, and to generate problems of its own whose solution 
illumines new aspects of Nature and gives men new powers. With an 
adequate scientific foundation well linked with practice, it is not necc . 
sary in the first place to know the problems or the answers to them : all 
we need know is that if we have sufficient trained scientific personnel 
and set them to work they will soon enough find what has to be dem- 
and how to do it. 

Now whether we can find this personnel in sufficient numbers i\ 
a question which we will return to in Chapter X; but to anticipate 
the answer we may say that in practice it has never been difficult to find 
enough people providing the community is willing to pay for them. 
And this is what the rulers of the Western world are for the moment 
unwilling to do on an adequate scale. They are only beginning to be 
scared into it by the plain evidence, from technical successes such as 
that of the earth satellites, that in Socialist countries this restriction 
does not hold. There far more support is given to science and enough is 
done to see that the scientific results come back in practical form. It is, 
however, at last beginning to be recognized that the status of science in 
a community is a measure of its potential strength and promise. Here 
is a competition as strenuous as war, but one that can only bring good 
to the contenders. 

So far we have dealt essentially with the possibilities inherent in the 
technology and science of the world today. Once the burden of war 
preparations, both military and economic, has been removed, most of 
the things I have written about so far could be done straight away. 
Where more knowledge is necessary, the answers could be found by 
research. However, there is an enormous difference between what could 
be done in detail and what will be done overall. Even with the best will 
in the world it would be impossible to do all the things I have mentioned 
at once. 

The material and human resources to carry out such a scientific and 
technical programme have first to be built up, and this is a problem 
which is not in itself technical, although it implies a complete knowledge 
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i Im possibilities of techniques. It is in the first instance an economic 
-Mi m, that is it is a matter of finding out how far the available re- 
.11111% limited as they are, can go at any given time, and how from 
• I* * Initial resources to build up further resources to carry the process 
• in}’ I mi levels. It should be evident from what has happened already 
» i m i 1 entiiry in certain countries that we can advance in developing a 
1 11 industrial system : the questions are really how far and how fast 
advance and over how wide a front, whether it is possible only for a 
It * favoured nations or even favoured classes within those nations to 
1 .on r, or whether the whole of humanity can advance together. This 
■ mines some quantitative estimation of the possibilities before man- 
Mnd loday, and will be the subject of the next chapter. 


103 


VII 

THE ECONOMY OF A WORLD IN 
TRANSITION 

T his next section of the book is one dealing with the realization on 
a worldwide of the technical and scientific possibilities already 
sketched in earlier chapters. Though nearly all of them are based 
on actual achievements, these have been realized only in certain places 
argely in the most advanced countries, and are still far from having 

World as a whole - The problem that must now be examined 
is to what degree and how fast can they be extended to cover the whole 
world We must try to find the answer at the outset, in terms of the 
actual available resources, material and human, of the world and for 
a er stages in terms of its potential resources. The political difficulties 
of such a utilization of resources are deferred to Chapter XI and some of 
the ways of overcoming them to Chapter XIV. Here, I am makinga hardly 
realistic assumption that we are operating, if not in a benevolent at 
least in a rational world where countries see the advantage to themselves 
in e ping each other. The value of such an assumption at this stage of 
the argument is that it should help to bring out the upper limits to rates 
of advance. In practice things would not be as good as this, but it would 
be impossible to make them better. 

I call the limits I have in mind economic, but this word has not here 
the narrow academic sense of pertaining to exchange and to profit and 
oss. I am not considering in this chapter, though I do in Chapter VIII 
the profitability or unprofitability of the various courses I discuss. 1 
am fully aware that if an evenly balanced economic development of the 
concern! * wholf r w ° uId bave yielded a maximum profit to financial 
STh ?r ih , W ° 1 uId , have been undertaken years ago. Unprofitability 

ra hei than lack of resources has been the major factor responsible 
for the very slow development of the major part of the “free world”. 
fhis is a question to which I will return later (p. 139 f.). For this 
discussion I want to make it quite clear that the economic limit 1 
i kab0U V S tba [ whlcb concerns itself with the maximum amount of 
ul work winch can be done with the men and equipment available— 
the kind of manpower budgeting or “real economics” we used 
in the war. The economic problem then reduces itself to finding the 
best disposition m place and time of the available means. It is evident 
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*iuii i hr kind of economic laws that have been operated in the “free 
* *i Id ‘ by which the rich countries have been getting richer and the 
i | m ion* i an ample confirmation of Marx’s predictions — would be 

■Mu il« help in finding the best and equitable use of world resources. 

V\ » have lo keep in mind from the outset the major economic change 

• "'ll lime, which can be viewed in two aspects: the general economic 
i* loi mntion of the scientific industrial revolution, and the removal 

i ilu gross inequalities between peoples and classes. 

I hr scientific industrial revolution is a transformation leading on not 
-nlv horn the state that immediately preceded it — that of machine- 
»• • ■ d civilization of nineteenth-century Europe and America — but alsc 
dmtillancously from all the even earlier forms of economy which still 
ul » i i together in different parts of the world : from primitive tribal 
* » onomy, from peasant economy, from the economy of the exploited 

• 'I. ■mil I territory. It is concerned with the transformation of all these 
I n In an economy based on a scientifically directed heavy industry with a 
lull ulilization of power and of increasingly automatic machinery. Now, 

1 1 will be evident from what has already been written; I am not here 
«»i guing whether this transformation is desirable or not, I am only 
ualing that it is necessary if more than a small fraction of the present 
world population is to survive. In fact, however, it is going forward 
m many parts of the world, despite the resistance of capitalists, mainly 
because the people want it, for they see in it a condition not merely of 
survival but of any possibility of achieving a better life. 

I here is no longer any hope of blocking off* even a part of the world 
In preserve a less developed economy or the modes of life that go with it. 

I lieic can be no repetition of the attempts made in China and Japan 
limn the seventeenth century to the nineteenth to preserve their ancient 
cultures. The economic and military pressure of the new mechanical 
civilization broke down these old defences, and in doing so gave that 
initial stimulus to population increase which has closed the way back 
once and for all. India, Indonesia, and China, to mention no other 
countries, could not now hope to feed their populations without the 
increasing use of industrial products and the development of industries 
themselves. 

There was a time, it is true, towards the end of the nineteenth century, 
when it was thought that the condition of special privilege of certain 
countries — Britain, Germany, the United States — might be preserved 
and increased by drawing on the labour of the more backward countries 
of Asia to provide them with the necessary raw materials for their 
industry and with food for their people at cheap rates. But, if nothing 
else was to do it, the actual quarrels between the imperialists in the two 
wars of the twentieth century made this an impossible ideal; it was 
never a worthy one. Now the rise of the Soviet Union has shown the 
alternative way of buildmg up a world civilization on a basis of econ- 
omic equality. Exploitation, however, still persists over a very large 
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COUNTRY 

ENERG Y ( Coal Equivalent)* 

STEEL 

{Apparent Consumption Expressed 
Crude Steel) 

in Terms of 

Total Consumption 
( Million 

Metric Tons) 

Per Inhabitant 

1 

( Metric Tons) 

Per Industrial 
worker 

( Metric Tons) 

Total Consumption 
{Million 

Metric Tons) 

Per Inhabitant 
{Kilograms) 

Per Industrial 
worker 
{Kilograms) 

U.S.A. 

443 

8-58 

66 

101 

600 

5,000 

U.K. 

258 

5*03 

23 

19 

380 

1 

1,700 

U.S.S.R. 

490 

2-45 

19 

47 

235 

1,800 

France 

117 

2*68 

17 

12 

276 

1,800 

W. Germany 

190 

3-60 

! 19 

22 

417 

2,200 

Japan 

98 

T08 

i 

i 11 

i 

10 

111 

1,150 

India 

48 

012 

4 

4 

9-3 

320 

China 

118 

0-3 

5 

5 

8-6 

210 

1 


t 3 

o 

a 

a 


a 

y 


Source: Based on Statistical Yearbook , 1957 , U.N., New York, 1958. 
Notes: *1000 Kilowatt hours — 0*7 Metric Tons Coal Equivalent. 


World Without War 


tapped human resources, so as to give everyone not only the opportun 
ity of having good physical conditions of life, but also the opportunity 
of contributing to his own advancement and that of humanity at the 
same time. 

What the so-called backward, underdeveloped peoples really suffer 
from is not so much their lack of consumption as their lack of the means 
of production, of a means of building a healthy civilization for them 
selves. For one characteristic feature of the present state of the world is 
this deeply felt need of being independent, not only of exploitation, 
but of charity. Peoples want to be free to use their own efforts for their 
own welfare. As the cases of Russia and China have already shown, 
people would rather go through the difficult time of building an indus- 
trial civilization without help from capitalists and even in the teeth of 
their opposition, rather than submit any longer to the conditions of 
subjection to foreign capital and all it implies in domestic misrule. 

Here in this chapter we will mainly be concerned in considering the 
process of levelling up of relatively underdeveloped countries, treated 
as an economic problem rather than a political one. The essential po- 
litical conditions for the transformation will be left till Chapter XII. 
In order to show what is economically possible, that is, what can be 
physically accomplished with available world resources, I will assume 
that a certain amount of assistance will be available to the under- 
developed countries in the form of loans or grants. Later we will 
consider the corresponding problem of how the industrial countries 
will provide assistance and what will be the repercussions on the 
development of their own industries and economies. 

Some degree of outside assistance, though very desirable, is not 
absolutely necessary to transform a country from a primitive to an 
advanced economy. We know, at least from the one example of the 
Soviet Union, that in a country with a minimal foundation of industry 
but with a people inspired by socialism and willing to set to work, it is 
possible within a generation to build up an industrial system equal to 
that of most capitalist countries. However, the cost of this effort in 
human lives and suffering was made far greater by foreign obstruction 
and repeated military intervention, and it took longer in consequence 
to achieve success. The example of China since 1949 shows us that 
with a little help from existing Socialist countries the effective trans- 
formation can be effected even more quickly. From such examples we 
may conclude that given sufficient and intelligent aid, countries with an 
even lower basis in industry and education should be able to raise them- 
selves to the highest level within a few decades. 

Economically speaking, the determining condition is the availability 
of capital, that is, of real capital in the form of machinery, sufficient 
in the first place to begin to release the natural resources of the country, 
both agricultural and mineral, and to build up a modern productive 
industry. It is this last point that is crucial. Once an industrial base has 
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„ . i up capable of making from local materials and labour all the 
, . nt necessary for productive industry, agriculture and transport, 
l(l . , ii, mil y has achieved real economic independence. It may continue 

, machinery, but this can now be balanced by other industrial 

It is only then, in fact, in the position to create its own capital. 

|, mini or semi-colonial country as yet has been able to build up 

I, ,, m II reproductive industrial base entirely from its own resources. 

■ , „ < hma and India, who are approaching that state, have had to 
i | H ml to some extent on foreign loans. So in the last century did 

It h'lruc that for at least fifty years much foreign capital has been 

.„ ,| in such countries ; indeed the exportation of capital was one of 

,l„ iharacteristic features of imperialism of the beginning of the 
, v Since that time the effect of the two wars has slowed down the 
i . iiiii i of capital from the old centres of capital “port— Britain, 
i mure and Germany. In the original imperialist period, the capita 
, .polling states were almost purely industrial states with relatively small 
i „ ,| supplies of minerals and other raw materials, and had an absolute 
•IkIIi icncy of agricultural products. It paid to export capital goods, 
mainly for mines, plantations, railways, and ports, which ensured the 
, , iily extraction of the produce of the country which could be bought at 
|.,w prices as well as consumer goods factories which could be run on 
, |„'iip labour. The profits of all these enterprises were naturally taken 
mil of the country for the benefit of foreign shareholders 

Alter the First and even more after the Second World War capital 
, .ports from the United States largely replaced those from the older 
Industrial countries. However, this form of capital export was different 
Mini even less adapted to help the industrialization of backward coun- 
iik-s. In the United States there was no shortage of land, agricultura 
pioducts, or of most raw materials. It had only just ceased being a raw 
material exporting country. Consequently there was very Idtle incentive 
I, , export capital for developing the resources or the labour of backward 
, ountries, when the return for such investment would be bound to be 
less than that of similar investments inside the United States itselt. 

The one significant exception is investment in mineral products, 
especially oil. This has been for years the largest single item in U.S. 
investment abroad— it was over ?5 billion in 195 ?— * nd ac c oun * s 
least 70 per cent of all investments in the Middle East and Lat 
America. It was not so much that there was a shortage of oil in the 
l Jnited States, but that the cost of production of oil abroad, in Vene- 
zuela and even more so in the Middle East, was only a fraction, about 
a fifth of the cost of the same oil produced in the United States. As 
both could be sold at the same price, oil-drilling became the most 
profitable of all capitalist enterprises. 

In view of this it is hardly surprising that neither the old European 
nor the new American type of capital export helped to provide the 
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essential bases of heavy industry in the colonial or semi-colonial com, 
tries. Its objective was totally different, the building up of highly p,ol„ 
able industries in the industrial countries themselves and not in (ho-, 
hat were being exploited. While it might be tolerable to have son,, 
textile factories and a few assembly points for motor vehicles in s,„ I, 
countries, the idea of building up rival industrial centres was unaceci.i 

Lni^v 1 f C3l ! Se U WOuld put an end to the enormous profits ,,| 
exploiting the local raw materials, particularly oil and metals 

It is only in very recent years, following the recognition of the dm, 
to export capital, particularly industrial production goods, from il„ 
Soviet Union that some effort, very slight so far, has been made in (I,,-, 
direction (pp. 123 f.). Something of an entirely different order of magm 
ude is required if the underdeveloped countries are not to lapse into still 
greater poverty. Indeed, small loans may be almost worse than nothin,- 
ven where investment is used in an internally productive way and the 
profits are mainly retained in the country, which is only rarely the case 

11 Tn St T f,° n a sca,e to P rovide substantially to the country’s real 
wealth Unless the scale of investment provides for a rate of increase 
in wealth and productive capacity much greater than the rate of increase 
of population, it will be ineffective in bringing a backward and depressed 
economy into a condition to start a basic industrial revolution. 

ie difficulty is not really one of lack of capital, but a lack of will or 
inducement to invest it in underdeveloped countries. There are at present 
ample resources for capital investment on a scale at least equal to and 
probably much greater than, what can be absorbed by all the under- 
developed countries put together, certainly by all those in the orbit 
he so-called Free World”. American economy has in fact been 
over-producing for a large number of years, and has had to resort to 
all kinds of different devices to check or dispose of the surplus produc- 
tion By an elaborate system of price controls, the agricultural pro- 
uctivity has been kept well below its maximum level, and even then 
large stocks of foodstuffs have been bought and stored with no serious 
prospect of disposing of them usefully. Much food, such as potatoes and 
wheat suitable for immediate human consumption is sold to feed 
animals when it is not actually destroyed. 

Industrial production is taken up to the extent of 10 per cent or more 
wi military construction, ships, bases, planes, guns, rockets, some of 
which was used up in the Korean war, but most is now obsolete and 
J" n y ™ S trapping or distribution as military aid to poor countries. 
From the point of view of a purely capitalist economy this form of 
Production is used for something which cannot 
, lve y sold to the public and so flood the market, is almost ideal 
and one must admit that it would be very difficult to find a more profit- 
Ai/u tCrnatlVe ' P 1IS 1S a P°‘ nt to which I will return later (p. 215). 

What concerns us here is that there exists today in the economies of 
capitalist countries considerable surplus capacity, and this even in times 

110 


I he Economy of a World in Transition 

f *m|uh ill i\ r boom. The United States’ economy could rapidly pro- 

* * © mum twenty per cent more than it does, or the equivalent of some 

§ > ilium \ ci annum, without technical overstrain or encroachment on 

* * * -• -mi.I'H 1 1 ol living. We know this can be done because it has already 
» **=.. .i.me In ( lie Second World War. In those years, some 200 million 

i in.,, mil inns of steel were produced, as well as hundreds of thousands 
i f 4 hi, guns and tanks and millions of military vehicles, and all the 
i hr standard of living actually rose. It would be much easier to 
mm 1 1 Industry lor a concentrated attack on world poverty, than for an 

* mi. war. I lie most urgent demands for vehicles, machinery and 
tlpmi. al leilili/crs could be met with the minimum change of existing 

S dtli'i I lo the absolute waste of war preparation is the relatively 
r *i \s asid illness of the capitalist economy itself, based on the principle 
a * lling as much and as rapidly as possible, and, therefore, of destroy- 
, I hr product in order to be able to buy again. One example, for 
in lame, is the American use of newsprint which amounts to six 
milium tons or the equivalent of 2,800 square miles of forest cut every 
- ii Now it is quite impossible for anybody to read this newsprint — 
hum! ol it is in any case advertising — but it is felt that it is essential to 
iIm tunning of the economy that it should appear. I remember very 
• U a military project of some importance during the war which v/as 
tut ned down Hat because it would mean reducing the American Sunday 

* dll Inn of newspapers to a mere twenty pages. 

I hr l Initcd States is not the only country in the capitalist world that 
* rnlil produce capital goods from its surplus, though it could produce 
b v hi i the greatest share on account of their greater industrial potential. 
IIm countries of Western Europe — Britain, France, and Germany, 
n o * i her with the smaller countries that form part of the same economic 
mill, the “common market”, the “free trade area”, or whatever name is 
llmdly chosen for cartelised heavy industry production in Europe — 
i mild afford a considerable export of capital which v/ould in fact 
.mmilatc their economy. 

It is impossible, short of detailed surveys which could be carried out 

* •niy through U.N. agencies, to get any estimate of the real capacity for 
i a pi tul goods production of the industrial countries. The best that can 
be done is to see the magnitude of the problems in financial terms, 
measured in present military expenditure and in present capital form- 
ation in these countries. Some attempt to do this is given in Table XXI 
(p. 246) which will be discussed in relation to proposed schemes for 
assistance to underdeveloped countries. 

I lere, it is sufficient to say that a sum of some $180 billion is set aside 
each year for capital formation, and $80 billion for military expenditure 
by the five great powers, U.S.A., U.S.S.R., U.K., France and Federal 
( iermany. These jointly contribute a gross sum of $1 -2 billion in aid to 
underdeveloped countries. To raise a sum of $20 billion annually, the 
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amount necessary for optimal assistance to them (pp. 243 in u. , 
mean a reduction by only one quarter of the military expenditure « i„i 

caSVorma -° n aS indicated in the table, make possible p, , 

Tft liA 10 ! 0f taxati ° n ’ and increascd well;, 

there would b^nn t f ******* any rate in the immediate 

off countr i L, real questlon f aski "g for sacrifices from the , 
oil countries, because the rate of possible absorption in the early w „ 

would be not limited by capital available, but by the already exi-iu, 
facilities, roads, water supplies, etc., as well as the trained nruu-.m 

will takea'fewveaTe 31 38 * availabIe ‘ This is a matter win, I, 

monev fr XX It a " d (b) / P ' 240) show in grater detail the way in whu I. 
the f l t i hC Capitahst and socialist countries has been provided m 

954 - ms ’ tSJI 8ifB 10 “"^eloped countries iSX yll" 
^jo. T he total sums are of a comparable order but thev h^vo h 

t- The T ta st " C: 

ery and nTam ftt i, H ZZ mimediate want-the socialist, as maelnn 
ltLt P u 1 , " dustnal construction. The immediate effect of il„ 
latter may be less, but the lasting effect will be far greater The Sl l 
provided by the Soviet Union for economic development are actually 
greater than would appear from the table because if is itself an accre 

dif ? r h nt eC ° n0mic dev dopment : some of them, 
db in central and Eastern Siberia, were at the time of thp p»vr»i..r 

practically untouched, natural wildernesses; others in Central Asi aoi 
Transcaucasia were impoverished, feudal agricultural States a Z 
amount of capital has been poured into these regions in the iasUhi ? 
years, but they are still in a state of active development and if i from £ 
surplus over and above this that any assistance* Ch’inf of In 

countries wouwS Z °V? e Part ° f the oIder industrial 

countries would be required; nevertheless it may be well to make th,. 

fus't The a Vo Were . re , quired some sacrifices would be no more than 
just The comparatively high standard of living that has been built un 

in Western Europe and the United States has been largely as a result of 
the exploitation of colonial territories. The present miseries ffthn 
people of the latter countries are largely direct or indirect consequences 
f their exploitation by the imperialist powers. For years these took out 
of he,r colonies and dependencies more than they put in and thev fre 
still doing it. The total profits made are hard, indeedfmpossible tofind 

no less than f?- i u’ thfee P ntls l companies between them netted 
no less than £2/1 million profits, which make the total sum of £128 

subscribed .be Colonial Development Fund fool” small 
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!i | ii < > lils compare very favourably with what used to be 

* ! m the I mpirc was under direct British rule. Further, by hold- 
* imlu .inali/alion and any thorough exploitation of local re- 

* ^ mt|u u.ilr.m blocked all the effective ways by which an every- 

population could be provided for. 
t Imi 1 1 is no longer fashionable to talk about colonial exploita- 
tion t •« , on in fact at an even greater intensity than before by 
-u n* dillorent methods evolved largely under the influence of 
Males. The policy of the United States towards under- 

* : p*«l countries could afford to be one of dissociation from the 
H* u» « «•! I lie older powers, particularly of Britain. And colonialism 

t i» \sir. unpopular, if for no other reason, because of the memory 

• lime when the States themselves were colonies. But now, inevit- 
‘ ; 'iih l lie drive of economic interests, the United States has come 

* *■< ihe « olonial field in its new phase, and indeed it has done remarkably 
h in delnching colonies from the older imperial powers. The new 

* m.| nf colonialism is one which avoids direct administration except, 

* pMulcd out in the Eisenhower doctrine, when the country is threat- 

* l by internal subversion inspired, inevitably, by “International 

* Hiimmran”. But it can operate quite effectively by financial and 
oh methods which, indeed, can completely offset any sums which 

mm > I »«* provided in the form of aid. 

\ i hc.sical feature of economic exploitation, old and new, has been 
d*« nn lisle of natural resources, some, such as oil and minerals irre- 

* i ably, and the ruination of the soil. What is more, as the nationals 
■I these countries have been kept in a state of increasing poverty, rela- 

m ■ Iv and absolutely, the old market which they represented has largely 

* h ii d up, or is on such a low level of demand that it is increasingly being 
til lied by the cheapest products of the other slightly more advanced 

* * « olonial countries. The export of Indian woven cotton cloth to most 

* • Mint i ics of Asia is now greater than that exported from Lancashire. 

I lie exploitation itself, viewed technically, was often remarkably 
iMelllcient. Many of the most valuable raw materials were never dis- 
n i vc red until the last few years: the bauxite deposits of Ghana, the 
diamonds of Sierra Leone, the oil of the Sahara, were all wealth which 

* mild have been exploited years ago if anyone had even bothered to 
look for it. For example, in the case of Ghana, the whole of the geo- 
logical survey was the part-time occupation of one official who also 
hml to operate as an adjudicator of mining claims and enjoyed a salary 
o! £500 a year. Even in discovering and exploiting resources, simple 
greed is no substitute for a people’s interest in making the best out of 
their own country. China had also been overrun by a great variety of 
prospectors and foreign companies, but they had failed to find — or at 
least to reveal — as much as a tenth of the resources which were 

1 R. P. Dutt, The Crisis of Britain and the British Empire , 3rd edition, London, 
1957, pp. 179, 277. 
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“K COn ’ n ’“" iS ‘ 80Ver "" ,cnl i" lh <= ofi, s fin., 

chJao^ol^nianJh 13 ' m ,? re 3 f VanCCd form of ex Ploitation, that of iisin,. 

rr,?^ ^ PrOVCd f ° be a very short-sighted poi„ 

W,th the development of modern machine production, the advani,,., 

completely unskilled labour disappears, however low its price u 
would be impossible in such industries as motor manufactu e to bM 
tute hand methods, even if the workers received no wages at all or In' I m 

t^ peorde of Ihe^ Noar S uments are squired to convin, . 

e people of the colonial or ex-colonial countries of these facts • hui 

they are not sufficiently recognized even by most workers in the ind.r 
trial countries. Nor is it sufficiently recognized how much more could 
be got by the working people of the industrial countries from a ttemm,, 
assoc, aucm with the peoples of the colonial countries for mutual born- 
fit than can be got by exploiting them. 

Professor Blackett, in his Presidential Address to the British Associa 
ion in September, 1957, called for a 1 per cent contribution of the 
national income of Britain for the help of underdeveloped countric. 

san e" iTiTtn e ! h 7*’ particu,arly to ,he United States, to do (he 
same. It is^true there have been in the years since the war a number „| 

T? f m H S iv 01 aid l ° SUCh countnes - The y include the Colombo plan the 
United Nations technical aid programmes, the U.S.A. Point 4 scheme 1 

The actual amount of these is shown in Table XX (p. 240) ■ as to their 

indus,riali2aliM ' 1 *•*£!£ 

f am convinced that Western pessimism about the possibility of 
social advance by ex-colonial Asian countries is both unjustified in fid 
and a serious cause of practical error. It has led the wS io overeste 
mate the need of the have-not countries for technical advice from Wcst- 
ern experts and to underestimate the need for simple financial help 
Admirable as many of the schemes of technical aid have been, particu- 
‘ } ‘ se 111 educat |on, medicine and agriculture, the sending ofexperts 
to poor countries without the capital to carry out their plans could be 
as irritating as to send a trained cook to a family unable to P pay the baker 
In so far as expert aid by Western technical personnel is needed bv an 
underdeveloped country, it is usually both more efficient and cheaper to 
provide money for the country itself to hire those whom it needs 
Unless followed up by massive financial help, some of the West’s present 

_ much advertised Colombo Plan of 1951 is an example of how to 
P 5 upa good facade for aid to underdeveloped countries. It was origin- 
y intended to expend, for the benefit of countries in South East Asia, 

Office ffil^ondon^or data ^PoinU^heaufndan^ Sta, f s biformation 
a more senior member of the ".aff^i^ “ «*"«• 
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..... ill ,K<>K million in six years ; of this £840 million was to come 
Hu hcncliciary countries themselves, and £306 million from 
#* n nn i * In million being debt repayment and £60 million comingfrom 
■ i, illi k tiled colonial development funds. The latter represents 
'Mi . H'liili of what was withdrawn in profits from one beneficiary 
done, Malaya, during the previous five years. The remaining 
I*, i which should have come from the United States, were 
•' .ml M|iicczcd out by the requirements of military aid. A number 
i *| h<iI* were endeed sent out, but with little, even temporary, 
h .mil benefit. By now, the fall in commodity prices has set things 
• li.i buck than when the Plan started. Is it surprising that this kind of 
‘ . ■ looked at askance by the small minority in the underdeveloped 
(mil h . who ever learn of its existence? Even if what was given with 
... hum! was not taken back more amply with the other, the sums 
in nb id are trilling compared with the real needs of the supposed 
i ►M. ih (alien. 

hi hu i, the tragedy of our times is that what has been sent as aid to 
ill iIm ,c countries has been predominantly arms with which to pursue 
<h. b uds with their neighbours, which are counted on to keep them 
inn i and not to bother their larger and more important patrons. For 
... um c\ the artificially created division between India and Pakistan has 
.* idled in both countries spending more than half their revenue on 
military expenditure, which, though no doubt profitable to someone, 
math! have no sense in any reasonable world, unbedevilled by power 
llllHH. 

Wind we need instead of these tentative and partial efforts to help 
Mm underdeveloped countries is a large scale system of investment, or 
hI mil right gift to them, administered preferably through an international 
Hi|(iti)lzation of the United Nations, such as SUNFED, on a scale of 
fcniiicthing of the order of 20 or 30 billion dollars a year, which would 
. (table a rise in the national income to be at the rate of some 10 per 
i rid per annum, well above the rate of increase of the population. 

I Id*, substantial margin is necessary for the success of any large project 
h| industrialization. How, in detail, such a scheme could be financed 
*«iu! administered is discussed in a later chapter (XII). 

Economic transformations are disturbing enough in any case and 
must give rise to new inequalities. For no one to be worse off, the average 
must be perceptibly better off. It was for the lack of such margins 
tluit the forcing of the pace of industrialization in the Soviet Union in 
I lie time of Hitler, and of Eastern Europe in the Cold War period, both 
necessary to provide a basis for military security, produced the strains 
and troubles that they did. 

And there is another and more positive reason for providing such a 
margin. It is necessary to secure that the transformation is put through 
in less than a generation and that the critical stage is not delayed beyond 
u few years. Real improvements must be made fast enough for them to 
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be felt from one year to the next by everybody concerned. ]f there , 
as well the consciousness that the revolution is being achieved by Hi. 
people for the people, and not for the benefit of native or forem, 
capitalists, it will be possible to get behind the development the essenli.il 
popular enthusiasm and drive. For this is needed to carry it throm i. 
with a swing and strongly enough to overcome the many, and usualb 
unforeseen, obstacles that must arise on the way. 

Something of this sort has actually been happening in China and I 
have seen it there myself. It is not just a matter of a few great schemes 
the Manchurian steel works, the Huai river barrages, the Wuhan bridn 
across the Yangtse— but everywhere, up and down the country, Hi. 
people are themselves striving, using additional machinery when tlm 
can get it, and age-old methods of shovel and basket when they cannot, 
to setting their country to rights. 1 Much of what has been done in Chin i 
in the last ten years could have been done any time in the last three 
thousand years by the same number of people using the same tools 
what was lacking was the spirit and the direction, which only full 
socialism can give. 

To the degree that the same spirit can be seen in India, it draws from 
the same socialist idea of mutual aid, though here, as the break has not 
been so marked, it is more hampered by the old legacy of bureaucracy 
and corruption carried over from the days of British rule. Also, the 
incentive is not so great because progress has been painfully slow’ On 
account of the desire to placate the Indian bourgeoisie and possible 
creditors abroad, only a very mild degree of socialism has been intro- 
duced, while at the same time the flow of capital from abroad on accept- 
able terms has been far less than would be needed for effective and 
rapid industrialization. 

Before considering further the specific way in which foreign loans 
can best be applied to assist the industrialization of underdeveloped 
countries, it is logical to consider the actual process of industrialization 
itself as directed, in the first place, by the governments of the countries 
who set this out as a conscious aim and have behind them the over- 
whelming support of their people. 

The time has clearly passed when such industrialization can be carried 
out by the enterprise of business men and feudal magnates as was the 
case with Japan at the end of the last century. This was the first and the 
only example of an Asian country building up a heavy industrial base 
on its own initiative in a purely capitalist world. In fact the industrializa- 
tion of Japan was helped considerably by foreign loans and by the 
backing of European governments, especially the British, as a counter- 
weight to Russia in the game of power politics. In future only govern- 

from 
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iih essentially Communist or Socialist policies can put through 
Hu ll industrialization policy. Even a convinced anti-Communist 

• it nlent Nasser has in fact to use the methods of nationalization. 

*i i < Milt of experience in the last thirty years, first in the Soviet 
>« then in China and in India, we can form a rough picture of the 
, n. ♦ of stages of transformation of a country from a pre-industrial 

• • industrial state. The simplest division is into three great stages: 
Is s ilmi of survey and planning; second that of building up the 

••o,d industrial base; and third that of its expansion. The first 
• . the building of an outline plan , which cannot be done without a 
limimuy survey of the actual industrial capacity, the distribution of 

• »«* i tl raw materials, the agricultural possibilities, and, perhaps more 
>n tiiv thing else, of the availability of labour and particularly of 
Imologisls and scientists. Clearly, where heavy industries such as 

* d mines or steel works already exist, they can be and should be ex- 
. mm l» d, mid t his provides the first instalment of home-produced manu- 
i * lined goods. More important, perhaps, it provides the training of the 
f • MMiiel for the larger expansions to come. 

Ih« experience of the Soviet Union and China has proved that 
t < in ally all underdeveloped countries possess industrial raw materials, 
lals and coal, to a far greater extent than has ever been thought 
i i d»le X). For despite the search for profit, capitalist enterprise has 
Miindly failed to locate anything but the most obvious strikes (p. 113). 
\ Mini necessity is, therefore, to carry out a thorough survey, using all 
nlngk a I and geophysical methods, of industrial raw materials. This is 
m < i vsnry in the first place to work out the pattern of the distribution of 
mdtr.lrial bases conveniently situated in relation, for instance, to coal, 
n mm and water power. Such surveys are large enterprises.. Even now, 
•din t hirty years of fairly intensive survey — there are 20,000 field 
i ndogists at work in the Soviet Union, more than in all the rest of the 
Mild combined — they have most of a continent to explore and they are 
nil finding large new deposits. In China with more limited area but 
miii h larger population, the training of geologists was made a first 
piloi ily; and this has already been rewarded by the discovery of vast 
nrw deposits of metals, coal and oil. Until at least a rough survey 
Indicates the position of possible centres it would be a mistake to plan 
i In- distribution of industry. Later surveys may discover other centres, 
Iml at any rate the outline plan should be based on proved resources. 

I lie making of the plan is in itself an enormous and urgent task 
which cannot wait for the complete results of the survey but must be 
worked out while its first stages are already in action. Planning now, 
however, on a national or even continental scale has, since the time of 
the much derided but epoch-making first Five Year Plan of the Soviet 
Union, become almost a profession. It is even possible sometimes to 
avoid old mistakes. The second Five Year Plan of India was drawn up 
m outline under the guidance of the great Indian statistician Professor 
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TABLE X 

Estimated Natural Resources of Various Countries 


Country 

COAL 

WATER POWER 

CRUDE 

OIL 

Total Reserves: 
Proved and Probable 
(Billions of Metric 
Tons) 

Thousands 
of Tons 
per 
Capita 

Gross Capacity 
in Millions of 
Kw at 100% 
Efficiency at 
Mean Flow 

Kilowatts 

per 

Capita 

Reserves 
in Billion 
Metric 
Tons 

| 

Tons 

per 

Capita 

U.S.A. 

1303 

7-8 

87 

0-52 

4* 1 f 

24 

U.K. 

171 

3-4 

1 

002 




U.S.S.R. 

8670$ 

43 

340 

1-70 

10§ 

5 

France 

12 

0-3 

8 

0*18 



W. Germany 

224 

4-4 

4 

008 



Japan 

10 

01 

27 

0-33 



India 

651f 

0-2 

35 ft ' 




China 

1500$t 

2-5 

500$$ 

0*83 : 

5-9** 

10 

| 


IRON ORE* 


Reserves 
in Billion 
Metric 
Tons 


6-9 

3-8 

35$ 

6-6 

1-5 

21 

12 ** 


Tons 

per 

Capita 


41 

75 

175 

150 

29 

54 

20 


§ 




7 , w , 

Notes: * Survey of World Iron Resources , United Nations, New York, 1954. 
t World Oil , 15th February, 1958 (30-4 billion barrels). 

$ Soviet News , London, 6th December, 1957. 

§ Economic Applications of Atomic Energy , United Nations, New York, 1957. 
If Statistical Yearbook of the World Power Conference , London, 1948. 

** Peking Review , 6th May, 1958. 

ft Electric Power in Asia and the Far East 1951 to 1955 . L N Be- ^ ' -f? 
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World Without War 

which even in favourable circumstances may last at least ten ye.u I 
the most difficult one in industrialization, because it is then that n 
investment is a maximum — that is, more material and labour is p > * I 
into non-productive uses, and returns have not begun to come in. § 
periods, therefore, put the greatest amount of economic, and con 
quently political, strain on the regimes under which they arc cam I 
out. 

We have seen examples of this both in Asia, particularly India. I 
in Europe, in Poland and Hungary. There is always an extremal 
difficult decision that needs to be made about the rate of industrial)/ I 
tion and consequently the rate of investment. Under condition I 
severe strain, such as occurred in Russia just before the Second Won I 
War where it was essential to build up industry for military purpo I 
in defence against Hitler, investment may be at the effective rati . i I 
something like 25 per cent — that is, only three-quarters of the availaM. I 
manpower and resources can be devoted to agriculture and immediate I 
production, and this involves a definite lowering of the standard I 
living. Too slow an investment, on the other hand, results in postponinn I 
the return from the investment to an indefinite future, a generation < I 
more away. This lowers the popular interest in these schemes and tin I 
possibility of making use of the willingness and enthusiasm of tin I 
people to put them through. 

It is very difficult to avoid both these kinds of mistakes, and there u I 
a tendency to waver violently from over- to under-investment and bai i I 
again according to particular temporary stresses and strains. ‘I In I 
economy in most countries undertaking an industrialization programim I 
is based at the outset on agriculture, and their people are usually livin I 
in a condition of marginal agricultural production, unable to slot? I 
surpluses to carry them through poor years. A year or two of drought I 
may wreck many promising programmes. This danger can only U I 
obviated if the units of planning are sufficiently large, so that the risk . I 
can be spread, and a bad harvest in one part balanced by a good I 
harvest in another. This should be the case in large countries such .1 . I 
the Soviet Union and China, and to a certain extent in India. This w;r. I 
certainly not the case in smaller countries of Eastern Europe, and hen . I 
as is now evident, mutual aid and dependence on countries with agn 
cultural surpluses is the only answer. 

There is nothing intrinsically wrong with a high rate of basic industrial I 
development, but to carry it out without hardship or crises implies a 
much more peaceful and co-operative world than we have been living. I 
in for the last thirty years. Capital investment can be covered by long- 
term loans, and difficulties about food production by purchase of surplus I 
food. At the same time the industries would no longer need to be I 
diverted, as they have been so often and still are, by having to produce I 
military equipment. As long, however, as the maintenance of strain and 
the deliberate creation of difficulties in the economy of foreign countries 
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"l Inin national policy with the object of bringing down their 
■HIH*ni" by their own internal tensions, that is as long as the Cold 
| t,.i, *v. cannot avoid this, and must expect things to proceed as 
Hi ||§t r in 1 Ik lace of great difficulties. 

!|k iltii it luge, which is now fully reached only in the Soviet Union, 

■ pill )•*■ in < Inna in some ten years’ time, is that of the expansion on 
||)ji ..( .hi already established heavy industry which can now pro- 
Bljtt tin name time in various directions. A first claim is for the 
nMlng iip ''I consumer goods industries on the most modern basis, 
jlPtit- iheie i\ a great advantage in waiting until more or less auto- 
i j.l.mi'. can be directly installed and the industry is not cluttered 
pjllt iil.iulele machines, as are, for instance, most of the factories in 
111,1.1 1 , iiih/ers and implements can flow into agriculture and raise 
1 In n v plant can be turned from construction of large enterprises 
fjgjtt.,* houses, the demand for which is a first priority, and rapid 
follow. Moreover, after all that, there should be a surplus 
£fl uni be used to help the development of other non-industrial 

HNii« t «i 

At nut all countries are likely to enter the phases of development 
■pluu and as they will not proceed at the same rates, in a reasonable 
Plil. Iheie should be from one or more areas at any time, at any stage, 
pftim ol goods, particularly of capital goods, which should allow for 
Ely 1 iiiiliuuous employment in the older industrial countries for some 
EniIi s until all countries have reached the present industrial scale 
)%/ 1 At the same time some will have gone beyond it into the full 
H||#iiiii>n of the new scientific industrial revolution. 

A 11. 1 this brief review of the stages of industrialization we can return 

p llu' ipii- stion of the role of foreign aid in furthering this process. As 
) |tt? 1 * indicated (pp. 109 f.) the whole idea of investing in industrializa- 
tion ..I n backward country is contrary to the traditions of capitalism, 
Cl the one exception, Japan, only serves to prove the rule (p. 116 ). Not 
•ml, .ini (he old imperialist countries deliberately not promote it in their 
fnhniii s. but after more than a century of good neighbour relations 
Huh l he I Inited States not a single substantial industrial base has been 
t*i up m Latin America. Now, however, that some of the under- 
4 *vt'|opcd countries seem set on industrializing, something is being 
dull,, in help them, if only to forestall other help which might come 

( ummunist countries. Thus we are witnessing the development 

fid. by side and often in the same country of contrasting methods of 
tin. dment and aid from capitalist and socialist economies. 

Iln capitalist method, slightly modified from the old colonial days, 
*,111 of setting up the plant, nearly all of it produced in the parent 
in, In., li in | country, on its new site under the direction of experts and 
» ...it men taken from the industrial country and employed at wages 
.luill.ii lo those which they received at home, usually vastly greater than 
prevalent in the country itself. The general management of the 
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plant, whether factory, foundry cr mine, remains in the hands 
foreigners, and nationals are for the most part employed at very I..* 
wages in the more manual work. Even where contracts for national) 
industries are given cut to foreign firms, there is a natural tendcnc) • 
include the maximum rather than the minimum of expensive impoii. 
equipment, and to employ highly paid foreign staffs to supervise .<« 
installation and subsequent working 

There is a continual struggle as to the type of employment of skill, 
and semi-skilled workers and foremen. From the company's pun 
of view it would clearly cut costs to employ nationals for these posts, 
even to train them for it, but this has always been resisted by 11 
European staff who often, particularly in South Africa, have enfon.-.i 
their privileges by strikes and political action. There is also the dan,*, 
that if the nationals really learnt how to run works in practice tin 
would set up some of their own. And this, in fact, did happen to a lai,*. 
extent, even during the British administration, in India, though mo.Ml 
in the consumer goods industries . 1 

The profits of the foreign enterprise naturally go to the capital) .1 
or the shareholders situated in the parent country; it is also usualh 
stipulated that these should be paid in the currency of that couni i\ 
Against this a certain rake-off is usually allowed to the local govem 
ment, if it is nominally independent, in the form of shares or bonus* 
as well as an indefinite but probably small amount as bribes to official*. 
The granting of independence has, indeed, usually accompanied (ha 
demand for open or tacit guarantees that these positions of forcipi 
enterprise should be respected. 

The relatively small amount of American capital that has ben. 
employed in setting up industries in underdeveloped countries i 
explained by the extremely stringent conditions which are demands. I 
for such investments. In one case these were: that all the preparalon 
site work should be done free by local labour, as, also, was to be (lx 
training of the unskilled and semi-skiiled labour force; that all (In 
management and key personnel should be U.S. citizens paid at U.S 
rates of pay; that all profits should be exportable in dollars; and thai. 
finally, there should be a guarantee against oppressive labour condition 
that is oppiessive to the firm, as well as against nationalization. It mighi 
be difficult to see what the people of the country in which such factorie 
were put up would gain from it, but, though they would clearly hi 
exploited, they would at least be employed and paid. For in default ol 
capital it was not possible even to do this in view of the chronic unem 
ployment which is the lot of all underdeveloped countries. As a mattci 
of fact this system has not spread very far, not because it was unaccepi 
able to underdeveloped countries, but rather because it did not prove 
profitable enough to attract much private American capital. 

1 The one significant exception was the first steel works in India set up by tin 
cotton millionaire Jamshetji Tata in 1907. No British firm was interested 
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** * hull' pattern by which new industries are to be set up in under- 
p! , I i min tries is, however, likely to change radically as a result 

* *?„ (tlvv taken by the Soviet Union and other Socialist countries, 

i t : mu I mope. Unlike the United States, they have at present 
|ift<»»*dv little disposable capital for foreign investment, but they can 

*♦ it jin much further. This is fundamentally because their interests 
•ffutiHi' ui h investments are different. In the first place they are 
fcmttiHtdv 0 ii \ ions to see all underdeveloped countries industrialized. 
Ik* i ... lulls! theory is here directly opposed to that of the Manchester 
i ImimI lilt I, considered that the natural division of the world was into 
*» .i .. um ligand raw material producing countries. Instead, they wish 
« ««* .» woi Id composed of a number of socialist countries or regions, 
i I* i >i» 1 1 1 . | riully and agriculturally independent and trading in both 
mtiMil'ti i in i*il and raw materials alike, for convenience rather than 
- mmin this policy is the one which has been practised in the last 

• *»i mis in (he Soviet Republics of Central Asia and Transcaucasia, 

• i. tie now well on the way to full industrialization . 1 

Im iIm M-cond place, the Soviet Union or other socialist countries in 
i ... t loan do not require the maximum return on that capital. 

in >i been the principle that they have used in internal dcvelop- 
• ss I it ic it would certainly have paid them to develop consumer 
p im»! 1 1« i lie i than heavy industry. The object of Socialist aid is to make 

|M of capital provide the maximum industrial potential in 

III mutty il goes to, without any injury to its economic independence, 
i (t r= * < nci at long-term objective is the building up of a prosperous 
'•ill ,i sector of the world, able to stand on its own feet, and free of 
. .!i prudence on capitalist interests. 

1 . 1 aid on the largest scale is being given in China, where I have 
' able to see it first hand. In the first five years of the Chinese 

* laihlic some two hundred Soviet enterprises have been set up in 
«t, uuntiy along the following lines: the finance is by means of a 10 - 

ai loan at low interest, usually 2 per cent, and payable in the 
. 1 . nl the country and not in hard currency. While the preliminary 

i i , being done, the future management and the key workers are 

ii i«i the Soviet Union, where they work in similar plants pending 
.instruction of the plant in their own country. This is carried out 

i entirely by local workers and engineers with a very few technical 
> 1 1 ..I', from the Soviet Union. Only the minimal elements of plant and 

1 It ( cntral Asian Republics of the Soviet Union, for instance, have highly 
i • >| uni cotton and silk industries, but have also opened up many mining and 
■ . iiui jpcal industries, producing 6 million tons of coal and 200,000 tons of 
i Industrial employment is now over a quarter of a million and has more than 
.i.l. d in the last decade (U.N. Economic Bulletin for Europe , vol. 9, No. 3, 

. tnlu i , 1957). In Transcaucasia, apart from the great oil centre at Baku, there 
.i growing engineering industry at Tiflis, with a steel production of 650,000 
..... ,» year. The educational standing of Azerbaijan, Georgia and Armenia is very 
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equipment which cannot be produced in the country itself an „ 
nee the plant is set up, the selected workers return to operate ii 
the Soviet experts only remain long enough to get over the (on,, 
troubles. After that it is entirely Chinese operated. I myself saw H„ 
big steel mills— a rolling mill, a tube mill and a plate mill— set up an 
Anshan steel works in Manchuria, an almost fully automated pl„ 
less than two years after erection and with an entirely Chinese i 
running them. 3 

■ m Indk See the P icture of three methods of industriali/an. 

in the same field being run in competition with each other The So , 
have exported a complete steel plant to India, rather on the lines ah, ..a 
indicated for China; at the same time a British firm is setting m>, i 
the Indian Government, another nationalized steel plant, while Am, , 
can capital is financing extensions of the privately-owned Tata M, 
ant. It will be interesting to see the relative economic success of (In 
enterprises. The evidence so far is that technically the Soviet plain 
equal, if not superior, to the other two. 

Jnu c ny . < fV t iS alle , ady Clear that k wil1 be impossible, in view 
such Soviet offers, to demand the same stringent conditions as in il, 
past for the provision of capital plant from the Western countries 1 1„ 
will probably almost entirely preclude the use of private capital l,, 
industrialization of underdeveloped countries and make it obligaloi 
for the advances to be made either through governments or by ink, 

national agencies such as the World Bank. The time has passed 

such agencies can act only in a restrictive way. The refusal to finam, 
lor instance, the Aswan Dam was the immediate cause of the Su, 
Canal crisis, and this has served a notice on all the older imperialr.i 
powers that they must change their methods if they are not to be sum 
planted by their rivals. 1 

The kind of investment required by underdeveloped countries , 
one which, while leaving them free to effect their industrialization wul, 
their own nationals at their own rate, will provide them with tin 
machinery necessary up to the point at which they can produce it f,„ 
themselves. What they would like to have ideally would be long-rams 
loans at low or nominal rates of interest. 

It would in fact pay capitalist countries as a whole, though not inch 

■i f™ 5 ’ t0 r f! Ve thCir machinery away : t0 invest - a s it were, simply 
n the future of these countries. For once the standard of living in the 
latter began to rise and industrialization began to pay off, they would 
provide an enormous market, not only for further production goods 
but for consumer goods which could be really afforded by all instead 
of on y by a small wealthy elite as they are now. A few gold-plated 
Cadillacs owned by Arabian sheiks would mean far less to American 
car companies than if every Arab family had its jeep. Not only would it 
pay capitalists to help industrialization, but it would pay them all the 
more, the faster they pushed the industrialization through for this 

124 


7 hr Economy of a World in Transition 

u !li< 1 1 me when the new consumer goods markets would 
— 1 ‘ h might well be in time to ease the next slump, 
ft h iitlci .i ( ions may, though I somehow doubt whether they 
fit * mpiialist countries, or rather their bankers, to advise 
nmi4 long term investment in underdeveloped countries as a 
Ihi in* v, proposition. Such loans could be secured on the 
hhoiI resources of the country for the purpose cf turning 

* ■ il* iible value. The amount of capital required for most of 
■ • \ jurat and the time of waiting for returns very long. The 

s : * i ami atomic power resources of India are vast, but for the 

; t mi t hey are quite useless to India today and will be until the 

* a lot really large dams in the Himalayas themselves and large 
=*»♦ }“»w vi stations and concentration plants can be built up. The 

‘i wealth of the Amazon basin of Brazil is also vast — a tropical 
nli fin abundant, reliable rainfall — but before it can be realized 
• i . have to be cleared and the streams have to be regulated, 

* t * apital undertaking that no one has yet been found to finance 

' » la Meal case is that of the Aswan Dam, but here no one knows 

» - * » it was politics or business that decided to call off the deal. 

* pmspeets of such loans are on their own merit not very bright; 
* *a !»* an their unattractive interest rates they offend some of the 
f i piejudices of rugged individualists. They argue “if these people 
a pay lor their development, why should they be allowed to have 
1 » mi i a mint expect other people who have by their own industry or 
o **l l heir ancestors raised themselves above this primitive level, 

• r * * l heir wealth away to help the others out of pure charity”. This 
ih* basis of the slogan immediately after the war, directed against 
f* . veil, about “no milk for Kaffirs”. (The question of providing long- 
«= - m loans will be examined later from different points of view) (pp. 
i Ml ), 

Mv In ml llicse vocal objections, which can be heard regularly when the 
i < * ingress discusses foreign aid, lies a more serious one which stems 

0 *.»m I he very nature of capitalism. Created to exploit scarcity, mono- 

h i linns have a reasoned objection to all building up of productive 
apth ily (hat is out of their control and can thus be used to bring down 
• Oil wells and refineries in foreign parts may just pass, but steel 
! i iipincering works are definitely dangerous. In spite of the super- 
■ *1 attraction of low wage rates, it is both economically more profit- 
i i. and politically less dangerous for American capital to invest in 
pi < dm live industries in reliable capitalist countries such as Britain than 
hi l«ai kward India or West Africa. 

Against all these arguments there is now a new one, likely to tell much 
">hu\ and which is already being heard, namely that unless the capitalist 
powers put up the money, it will be done by the socialist countries, 
p ii i u ularly by the Soviet Union. This kind of competition is possibly 

1 la’ only useful by-product of the Cold War, and its benefits are already 
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being felt from India to South America, where beginnings arc I - .. 
made in the opening up of oil wells with Russian rather than Amci i. 
machinery. Until recently the capitalist world had a monopoly in i 
means of exploiting natural resources, particularly minerals and 
Now they have to face a new kind of competition, and not merely \l 
between one oil company and another, such for instance as has ocein i 
in the Middle East where by a judicious use of bribery American inlcn 
were able to stir up Persian national feeling to get the English - 
companies out and themselves in. The Soviet Union is not concern, a 
with extracting oil for itself or making profit out of its cheap exploit 
lion, but rather with promoting the means of such extraction i . 
providing drilling and refining equipment to be worked by train, 
staffs of the country itself, ensuring them a larger share of independen 
and a corresponding weakening of the hold of capitalism. 

This is only one example of a new kind of competition that is boun.i 
to arise in the next few years in all spheres where capital goods an . 
request. It may not be profitable in the ordinary way to lend money at 
no interest at all to such countries, but if the alternative is a correspond 
ing loan from the Soviet Union then the expenditure may come untln 
the heading of military aid, for which there has never been any difficulty j 
in extracting money from taxpayers, and be to the profit of the linn, 
that provide the actual goods. It may, however, take some time bclbir 
the effects of such beneficent competition begin to make themselves fell . 
and it can only really fully enter into activity when the phase of mililai v 
build-up for the Cold War is over and the foreign aid in goods replao 
foreign aid in weapons — a consummation which the threatened recr 
sion in the United States may bring closer. 1 * 111 

Meanwhile the problems of the underdeveloped countries remain 
acute. Their solution depends on how soon they can set up autono 
mous industrial bases (pp. 244, 257). Such a base implies, as already 
mentioned, the ability to produce all the basic raw materials — the coal, 
the steel, the aluminium, the power — and to possess an engineering 
industry capable of producing machines, machine tools, vehicles, and 
heavy contracting plant largely from local raw materials. In addition 
there is required a heavy chemical industry, capable of processing fuels 
and producing fertilizers, industrial chemicals, fibres and plastics ; a lighi 
chemical industry, capable of producing pharmaceutical and photo - 
graphic requirements ; and an electronics industry. In the world today 
there are only some ten such centres — in the United States, in 
Britain, France, Germany, Japan, and the Soviet Union — the number 
chosen may be somewhat arbitrary as it depends on whether for 
instance, we chose the British-French-German complex based on the 
North Sea coalfields as one industrial centre or whether on the other 
hand, we treat the Ukrainian, Ural, and Siberian centres as separate. 

1 The Si no-Soviet Economic Offensive in the Less Developed Countries , Wash- 
ington, 1958. 
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I | M n way it is looked at, however, there is room in the world 
e II H( the moment for about thirty-five such major centres, 
i ... .thi'jiily on the way to being formed, as in China and India; 
i < t M those in the Congo and Rhodesia, are still in the state of 
:.i »* ■ Hhmlnl exploitation, and will only develop fully when this is 

f i I line is certainly room for further centres in the Middle East, 
H, Mm a and West Africa, various parts of South America, and 
4 f ... .m, to choose only the most obvious (Map I, p. 247). 

* i * hilly of (he development of modern industry in the last hundred 
|l „.w that the setting up of such a centre is a nuclear kind of 
nmc it has really got going it grows extremely rapidly— and 
* H . m take as examples, the onset of modern industrialization in 
kh 1 1 m the 1830’s, in Germany in the 70s, in the United States in 
Bjt |n ami m Japan and Russia in the 90’s. The analysis of the pro- 
. . n names of the key material, steel, in different countries (Fig. 

and Table XI) show how, in every case, once the first million 

l . annum has been reached, production can increase at the rapid 

, - r . i in in .M) per cent per annum, until interrupted by slumps or wars, 

§ *)..» i <| down by a policy of restriction, as Britain has been ever since 
1 luh successive appearance of substantial steel works acts as a 
„ l »» , io a whole engineering manufacturing centre. 
i t v ii nlrcs of this sort are now ripe for development, and the 

i i i. ol our times can only serve to delay the onset, but they cannot 

. ilu development once it gets started. As electrical power production 
,,,,, . ,u m its range of distribution and even more so when atomic 
. h ♦ nmes in, the old association between these industrial bases and 
i»i« . udllelds will be largely broken. This does not necessarily mean 
» will leave the coalfields when they are already established there, 

. iticHc will be far less need to establish them there in the first place, 
„ .1 i i m-s may be set up where there is no coal or fuel at all, but merely 
^ population. 

I mi* ol the problems of the underdeveloped countries in their present 
.i, ol land pressure is agricultural underemployment, that is lor the 

• i o| adequate labour at critical periods it is necessary to maintain 

u . n harvest and ploughing a large number of people for whom no 
. I . an be found. In the past, before the development of industrializa- 
n m m Europe, there was handicraft work in the form of weaving, 
, m. iv, and metal work, but this has been destroyed because it could 
i possibly compete with machine-made products. The alternative is 

• piovidc industry to occupy these people, and an even larger number 


I i|. I (a) shows plots on a logarithmic scale of the steel production of the 
.1.1 i ml of various countries, virtually since the beginning of the modern steel 
Ii hi ings out very clearly the interruptions due to wars and slumps. (The 195 / 
i.imp has been omitted for lack of data.) . 

on I Ins is derived from 4(a) by leaving out all periods of depression in the 
..In ii v It brings out more clearly, by changes in slope, the effect of steady rc- 

1 1 1 nous of output. This is particularly noticeable for the United Kingdom. 
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TABLE XI 



Rate of Increase of Steel Production 

Country 

Year in 
which 5 
million 
tons was 
reached 

Production 
in 1957 

1 [Million 
tons ) 

, Average Rate of Increase 
{per cent) 

Maximo 
Rate (tl 
increase 
{per ccnn 

Whole 

Period 

Good 

Years 

U.S.A. 

Germany] 

France l 

Belgium 1 

U.K. 

U.S.S.R. 

Japan 

China 

1892 

1894 

1900 

1930 

1935 

1956 

102 

44 

22 

51 

12 , 
6 

4-7 

3-5 

2-6 

9 

4 

6-6 

6*4 

5 

13*8 

13-3 

12 

10 

10 

17 

16 

20 ♦ 


' Woytinsky, op cit°, 19 sT' ^ NW Y ° rk ’ 1958 ' 

No “ ,: !ix prerious *«• 

uction, 1*57 to 1958, is over 100 per cent (p.294). 

For t h a Lr eat o i^we* may^xpec no fm d becomes more mechanize 

Indian and Chinese nlain ? IT fi f 631 new industrial centres in tl 
It does not b^any rans fo„l S rh\ C ° Untr ^ 38 Indonesia - 
needs to be industrialized in the same wavTh* Un , derdevelo P ed counli 
industrial independence imnlvine nn /; 7 ^ ach,evement of full-sca 
and engineering base is onl/onerfto autonomou s power productie 
•ion, and ralv m«£°Z 0 £' " e ‘° P- puN 
only a few have achieved this ? der countnes °f Euro, 

Britain, France and Germany and^ncc'Ki aat ° n ° m y> effectively onl 
coal supplies put it in a verv Lt PSlby ItaIy (though there lack ( 
The other countrL T * k P ° S,t,on industrially). 

industry and science— BdgiumThe Nefhe^l Sp ^ ciabzed as the y are ii 
Denmark are effective economic cl enls^^h Sw ' t2e u r,and > Swed ™ 
clients exclusively dependent on anv * ’ • tbough b y no mean 

have taken up certain aspects of mm r ?" e lndustnal country. Thej 

to those in the large countries Whlch are com pIementar\ 

ment essential to the industries oflhM^ ° fler Special skills and e qu'P 
nationals, as in the ca^^teSd^ 00 ^**-- This may enabl < 
Tabie xfshows in n ~ -i- d a "0 Sweden, to attain actually a 
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* --, 1 , 11 , 1 1 >1 living than the larger industrial countries themselves. 

< i * tn interesting example; quite apart from its advantages 
-i I 'mm king and tourism, Swiss specialization on its precision 

* *-• ** made il an indispensable contributor to the engineering pro- 

» «ill I mope even in the years when it was divided by war. 

, t i, m of industrializing the small country with the distinctive 
** -•> h lot instance as Burma and Ceylon, should be tackled in 
! > i iliese solutions. As in Europe, it could become a specialized 

» - - I Industry. The alternative is for it to form a part with other 
mu, ill and large, of a jointly planned and operated heavy 
* * i • min* including in its own territory some of its units and 

* i »• benefits of the others. This is effectively what has happened 
o , mallei republics of central Asia in relation to the industrial 
•hm I t hr Dials and Siberia. 

v ! *• ti,» been proved to have been a mistake is the attempt to create 

• •unit y without adequate territory or resources a completely 

* , mm am heavy industry. Costs are multiplied, because here not only 

> , hut raw materials such as coal or ore have to be imported, 

I i * In *ivy drain is put on manpower to the detriment of agriculture. 
|M»lli ics of this sort in Poland and Hungary in the Cold War 
mi i h,«t formed the economic background for the political troubles 

• - * t* ( /echoslovakia, which possessed a sufficient industrial base 

• mi with, was not affected. The over-centralized economies have 

* i “ ii modified in the direction of greater mutual dependence 

* -ii the Eastern European group of countries and despite losses 
•i i diMiMganization it appears that a viable economy can be built up 

i, nn Idle not attempting so much, will achieve more, 
i* MMi y he, however, that the day of the large centre of heavy industry 
n , Il passing, for whereas it may still be most economic to produce 
- major basic raw materials, such as steel, fertilizers, and aluminium, 

♦ l* w large plants, much of the rest of production can be scattered 

• a wide area, thus avoiding the necessary concentration of people 

• • lowns with all the problems that this raises. However, it will be 
1 •», all lo avoid this concentration for some time to come, because we 

• * in >1 yet found a substitute for cities both in respect to the variety 
i • mployments they provide and to their other amenities and the 
i milages of being near an administrative centre. What drastic 

* Unit is needed to break up this concentration has been shown 

* .mlly in the Soviet Union, where the new regionalization plans have 
Hhiilhlicd some 25 Ministries, each of which controlled the particular 
mdmdry throughout the Union, and replaced them all by local economic 

* Mint ils covering all industries in forty different regions. 

In general it will be desirable to reduce the burden of transport, which 
i always a heavy expenditure and not likely to get lighter in the era of 
ih» expensive motor highway and the aeroplane. In the first stages of 
iMiluslrialization, however, transport must necessarily play a large role, 
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KiSorirdoSoS have t s ?' raw '- ba "» “ »*. 

conce„,ra,eTa * 'as f ° t T ™ S "■ "" 

century in North Arnerim th,. • 1 ° a ' ^ bere > as in the nincli . . 
first stage in the general tra’nsfo pr0vlS10 " of a railway or a road i 
will depend oTtEb£°TS but the speed these «*n !„• , 
form of heavy contractors^ pLT a S ty ° f Capital ’ P a «icularly j„ , 
etc. Indeed, probably the 

bases for an industry in anlnl me , ans ° f providing both food ... 
imports of such 2 3ped cou "try would be 

in opening the ground for forfoe^ T 35 the f oneer corps of old n.n 
would also product the A minima,d <** of 

fertilizer and seeds of the betior ( C t Jn agriculture in the form 
an d quick to ° f ' ^ which are extremely ,, 

co-operative farming must wait fo ^ I T LOgn,zed - Large-scale, effluent 
to run and service it ° T mach ' nc W a " d ‘he trained person,,. 

^W5i£SS«2s 1 hare ,ak “ * 

in Europe — foresee a batact, n , Ind ' a> as We " as 0,h " 

agriculture, but it is not always easy to°hTon t th b ' tW '' n 1 J d “ Stry 

knowledge that without nn in^ f ^ i u !t ° n ^. e correct balance. I li, 

the long run tends to weigh the ba ance in^he^'f" 5 ! Wl11 be P ° Ssiblc 
try. But if this is overdone or as i, Si rf? brStp)ace towards indm 
meteorological influences drought^ n '^ e y to ha PP en > lf unforeseen 
.0 switch back to J — • 

perience, no really foolproof theorv of £ i h y ’ in spite ol 1 ' 
therefore, is to preserve! a ve * ZIa de J e, °P ment - What is require,! 
the planning itself is absolutely neces^^^**^ in p,anning - 
been going on in all these countries for fiAv deve, °P ments have 
overall improvement and with a great deal of unh^ yC3rS ’ ? th 
favour of luxury goods production for a small H -®’ USUaI,yin 
impoverished population 3 Sma c ass in an ever more 

solved a, 

be sold at onc^'orforeigif cu r rencv"tK°^ r ' W r ni,,er * a * s ** could 
normal exports of such countries are la’r 1S f ° reign goods - The 
food. To export a sufficient addifir.nl y agricultural products, often 
industrial equipment is in gtne af d 2? ° f ^ l ° P * y fo ‘ 
growing shortages developing f n all the fe mH °” account op ‘he 
increasing populations. Whefe this has been ^ 13 COUntries with 

China, this is due to anew nohVvnrr • d ° ne succes sfully, as in 
agricultural production as the/arkf T Unn f all 1 methods of increasing 
Another type of nrodnWM ? V?’ fr ° m local initiative (p. 11 6 „) 
by its pXbitive^rii'Vt' l': ndicrar ; ind “ s 's y . is else Si 
Nevertheless, in a rational world h wo iA" ' mach > ne -™de articles, 
in this direction by making use of the tact thataskilled poj^dation^ould 
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H*» | it * uluction in a semi-mechanized way of articles requiring 
* t rthl» amount of hand-labour, essentially luxury articles, but 
mhimi» a lut h might bring in substantial sums of foreign currency. 
•#*»*» however, would require organization and capital. 

Mim although it would be possible in an ideal world to 

«4« iHiIttnit i<ili/.ntion by exports, this is very far from the case now, 
.ii. in the bounds of the free world. It might seem that an 
m in i hr* would be mineral wealth, but this would only be the 
Mi*» |m oplc can retain for themselves the real value of what they 
it ■ r something which has never before happened in the his- 
* I * Hpilahsm. I or all the copper of Chile and the tin of Bolivia, 
f m uiy little to show for the people in either of the countries. 
•* ilsri of Peru in the old Spanish days, it has sailed abroad to 
»h» •» * in . who never worked for it. 

w * .myihmg of real value can be produced in a backward country, 
m i« dmii.f invariably found that it is already the property of the 
fij it niMji * ompanics and little of it is used for internal development. 
b * *. h 1 1 n question of giving up colonies, those which yield valuable 
* * • m h as metals, and cash crops such as rubber are the last to 

U * mil, Mini. Notice the difference in behaviour of the British govern- 
m * ‘ih i opcct to India, which has no valuable raw materials, and to 
i which has. Malayan tin and rubber are still the important 

0 h omewhat insecure supports of sterling. The one outstanding 
i o i *ii is oil which can be disposed of most profitably; that is why in 

1 fh i I* (here should be no difficulty in raising the standard of living 

■ Middle liast, for instance, more rapidly than anywhere else. In 
# « * n. * however, it is very well known that the standard in the Middle 
1 • • almost as low as any in the world, and that the royalties paid for 

» l nlo i he pockets of rulers or governments officials who find it 
*n - * onvenient to invest them in foreign securities than to use them 

• I** Ip I heir fellow citizens. 

•An • -ii engineer remarked to me many years ago : What had California 

• * dial haq had not? Sunshine, water, oil, and yet why was it that the 
«* 1 i hi i *i nis on the banks of the Tigris were much worse off than their 

Inis in the Garden of Eden, while the Californians enjoy what was 
i -I My the highest standard of living in the world? The answer is that 

• .dih produced in California stays there, together with much addi- 
•».»l wealth brought there from elsewhere ; whereas that which is pro- 

• I m Iraq is nearly all exported. The Iraqi people showed in July 

• ! tlia! they could no longer tolerate these conditions. 

H this kind of exploitation could be ended, some, at any rate, of the 
i "in countries would be able to finance their development out of 
• i own resources by immediate cash payments. This would happen 
1 loi instance, instead of giving oil concessions to foreign firms and 
i Ming their oil be sold at an enormous profit in which they do not share, 
Mm peoples of these countries were to organize the extraction of the oil 
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themselves. They could at first hire only the technicians to do (he m 
sary drilling and refining, and later acquire sufficient skill to do l* 
these themselves (p. 123). The fear that this might happen stimui-. 
much of the concern of the Western Powers about Communism m 
Middle East. For practical purposes Communism means usiny 
resources of a country for the benefit of the people in it, and this, i » 
than any fear of Marxist theory or Russian invasion, is the majoi *1* 
of the oil companies and their backers. 

Most underdeveloped countries, however, have no oil deposit 
have not yet found them. They may be driven to the hard churn* 
being obliged, without recourse to foreign capital, to acquire loin- 
currency for imports of machinery. It may be necessary to distort i 1 
economy in a direction which is not one to give the maximum incim * 
of the standard of living of the people. In the Soviet Union, for inst » i. 
during the 1930’s, grain was exported at the very low prices of the shut, 
at a time when it was badly needed in the country, to buy expen i * 
machinery required for the industrialization. The poorer a count iv 
the less likely it is to be able to retain or sell profitably the few avail. il* 
resources it possesses. A pathetic case to illustrate this can be ui< * 
from India. That country, with its vast and largely useless population « 
cattle, is the biggest producer of bones in the world. These bones an « 
present bought and shipped to the United States where they are boil* *' 
down for glue to make some varieties of candy — Indian soil, pool »<• 
phosphate, being still further robbed by this process. It would be jvi 
fectly possible, given the capital, to set up factories in India which wouM 
preserve the phosphate and either keep the glue or sell it at a gou»l 
profit. 

By and large, it is far preferable to finance industrialization by lony. 
term loans than to depend on trade, except where covered by long-term 
agreements at fixed prices. Nevertheless, trade has a very important 
part to play in development, and the planning of international trade, 
making every use of the preferential cost of production from one place 
to another, is one of the practises that can be carried over from tin- 
period of capitalism to advantage. However, in the years since the wai 
there has been no real possibility of such free trade between the socialisi 
and capitalist countries on account of the embargoes on metals and 
machinery, imposed ostensibly for military reasons. Actually this has 
been done to hinder by every means available the economic develop 
ment of the socialist countries, with the hope that the resulting strain 
would provoke a breakdown. Nor have other countries like India been 
much better off, because of the scarcity of substantial loans except for 
military purposes or at least in return for military alliances. 

The schemes that are being tried today to form common markets 
and other trade devices inside the industrial countries themselves are 
not likely to be of general benefit, however much they may help German 
capitalists to dominate those of France or Britain, because essentially 
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re producing .he ^""^fbounS 

«'l raw materials from outsi industrial and newly 

for fruitful _ trade between ov °^;^ 1 f rom the old- 

’''.i.iH countries is a planned cha g materia i S) first to one 
i ■ «< hang® of consumer S°° ^ of producer goods 

raw gorSl case for the 

mil finished materials, Th ^ nera ted mass-production 

■ * * 1.0 easily installed pUduction in the 

,.! the type of te ^‘ e aa rs of j n( j us trialization, leaving the 
* iHiiMhii . lor the first fe y hiehlv specialized and new 

I'd Sdsfon engineering. 

"I atomic energy, e f ctr °" ^ mak e itself felt within the next 

I -.oral tendency will certa ’f ^Xfisincidence in advance 

• ,nl ‘ 11 might id follow its casual introduction. The 

Mho trade wars which would to ^ ^ conduc ted between 

Mill'd l« n.pidly passing m whi . . er 0 f the big capitalist 

^ - — 

, .,,,.1 (.ells it at Its own p ”? stateTrading. Even in the United States 

entering a period of State tram g surpluses and aid 

*U » ' *»' * »' Government through nt of most parts of the 

«II.h alloiiH, can control the econ ° I " a be made over reasonably 

, ,m World”. Only when arrangements can^b ^ budgeting possib i e , 

i peiiods at guaranteed P nces noss ibility of forward planning. It 
and w ithout budgeting there is no p .° ibl t0 carry on the internal 

Iso evident. ha. it rs of economic 

development of a backward y . even in India, where there has 

and socialist planning, an f this is j n f ac t being done. 

leas, break with the ^ *Xn production are large and 

I hi* i nison for this is that the unite ^of mo i which has not a 
lo.dlng to grow larger and that, espeem y contain much 

L V history Of industrialization and therefore <to finance such 

, (M Illy accumulated capital, only the State can an 

mini prises. th internal and administrative 

I do not propose to com ™ h fi t place this would take far 

mi uhlans of developing countnes In the hrst p criticism is out 

loo long, even in the form is that it shall be 

„l place in operations in which the count ries there is a legacy 

done by the people themselves. In m y negat i ve features, namely 
of colonialism, which is not onlys , but the effective freezing 
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this applies particularly to the religious aspect, due to the attaclim 
of the peoples themselves, who find in these forms the only w.i 
resist cultural absorption by the foreign power. But once that 
has released its hold, however partially, the old forms can becom< 
their turn brakes on advance and give rise to internal struggle a 
strain. 

These restrictive factors can be overcome only by the impetus ol 
independence movement, one pledged to escure economic well hn* 
for all, through the efforts of the people themselves. We are iml«* • 
now witnessing in different countries — not only in Burma and ln«i. 
but also in Indonesia, Egypt, Tunisia and Ghana — how the proa \ >t 
internal liberation is effectively working out. In view of the gem i 
political state of the world, it is in fact a miracle that anything can I- 
done at all, for far from receiving assistance, for the most part the m - 
states have had to work against open or concealed hostility from the nM 
colonial powers. They also suffer, and this is often just as bad, fim« 
compromise liberation settlements, which secure the property an ' 
interests of the nationals and the companies of the former coloima 
state in such a way as to make rational and particularly socialism 
planning impossible. This was the intolerable situation which has onh 
recently been put an end to in Indonesia at immense cost and after u 
destructive civil war fomented from abroad. 

One of the basic difficulties, for instance, in securing investment 
from capitalist countries is the requirement of some guarantee against 
nationalization. If the country gives the guarantee, it is no longn 
master in its own house, and its plans for remodelling the economy ol 
the country have to work against the pressure of cheap consumer good . 
from abroad and the continued payment of profits in foreign currency 
If, on the other hand, it refuses to give such a guarantee, it has to f;u< 
an absolute blockade of capital and often of other services. 

Nevertheless, the process of economic and political liberation goes 
on irresistibly. It is driven on to further stages once it has already 
started and the example of what has been done in the countries that 
were first to achieve some degree of liberation is already putting greal 
pressure on the remaining colonial powers, which sooner or later will 
have to relinquish their hold and let the peoples of the countries look 
after themselves. It is often said that they are naturally incapable ol 
doing this, and certainly every precaution was taken in imperial times 
to see that this should be so by severely restricting their educational 
opportunities to the lower grades required for minor administration. 
Even this difficulty can be and is being overcome, as we shall see in 
Chapter X devoted to the question of the training of personnel. 

In conclusion it may be said that the problem of raising the level of 
the standard of living all over the world to that of the most advanced 
countries of today is not only technically but also economically feasible, 
that is, the capital needed for the transformation in the form of raw 
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£ 2 ^ 525 * 

, *11, iH.- without any loss to the people oi in 
,4 burden of military be to the 

t'h« ottos th/aTantage, which the, have had them- 
. i |!cn to enjoy with them a common prosperity. 
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VIII 

ECONOMIC problems 
of industrial countries I 

Jcountt'S^tX'prTindSS 1 ^ Pn “' ily > ,llc "Wlwds by I 

-■-industrial one. But t-H- econ °mic level can be r»hZ 

fried ^ t th T assistance from" the^ready ^n'd^f . )S .. extrern ely difficult 
tned to show that this assistance wm Ji L " a, ' Zed cou ntries. I I, , 

vrolV n h t ,ping the furthe r Progress of°tf e ^ VaIue ’ in ' ,l1 ' 

Providing them with a stable mnS!ff f t ? ose ln dustrial countric i 

goods and, subsequently f or bniw f ° T ‘ he constru ction of pro,!,,, 

^‘^‘,1; I-S- marL^V,:;. 

goods. In this Chapter, I want to etw , , er specialized prodm , 
will mean to the industrial countrie! h 2 I,ttle more cl °sely wha( r/, 

development of , llr 

intrinsk^echnkay and^^imnk devdoj^ rit * ^ 

£ rm ' / re :r • Threc of a kind that d ° « • 

the scientific-technical revolution 2 • h prCSent P has e: they an 
underdeveloped countries. The , U ^ ar ‘ zatlon ', and /Ac „/ 

revolution has already been discussed in J ^ ? le scie ntific-techniV;il 
the ongmal Industrial Revolution in theft ? apters - Tt differs from 
R- It is characterized bv the mn» ° ” e far greater part science nla vs ,, 

>•” W«.ry, aj is “STflf a ‘° mic A 

than its predecessor in changing th/jl i 8 er ’ abso,ut e importance 
only m manufacture and trSrl ^n of «o„t 

This has, however, been very lar’gelv l f ° rm o[ hum an activiiy 

effects of military requirements the/ he [ d ^ ack: and diverted by the 

time. This century has been a centurTof ' ^ characteristic feature of our 
'ts political divisions appear to Y f S and revolutions and -k 
energy an d i n ge nu it y i s ^toS I |S Ua ? and reore’humm, 

kSS= taSSss 
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tl » *< <•(>( as a by-product of nuclear weapons. Neverthe- 

• « i Imi mu lr;ir weapons is at present the major factor holding 
ftHlhM ation of atomic power for civil uses (p. 166). 

♦t f mm mu .in’, only for political reasons, that is, as a consequence 
li itiHtt mI i Ik* world into two economic and political camps, that 
has occurred. Militarization has proved to be an 
u » m hiih of capitalist economy in the period following the 
tuM >U'i|» ol (lie thirties, and much more so in the Cold War 

* f Mililmy expenditure has been invoked to solve one of the 
m !*♦»« piohlems of capitalist economy — how to keep up profit from 
*4**nmi without at the same time flooding the market with useful 

• it* iiixwit, as it appears in practice, is to produce useless goods. 

* m this point of view weapons are not only useless but have the 

♦ # m.»I rood quality of becoming rapidly obsolescent, so that how- 
»*• «hv hi a* made, even larger numbers are soon required. 
f» *hu lion of weapons, indeed, satisfied Maynard Keynes’s idea for 

IHm profitable production in times of slump, of putting bank 

m tin hollom of mines, filling them up, and then paying miners to 
pfl otil again. Although no reasonable government would follow 
mb u i , I lie far greater absurdity, of constructing aeroplanes that 
h “ly i" burn up petrol, are replaced by other faster aeroplanes, and 
h iiy t sen more expensive rockets, can be sold to the public as a 
i »*•••* against the very terror weapons that are being produced. 

* * * that may be, the increasing military sector of capitalist pro- 

* mm Iui*. a far greater technical and economic effect than its size, 
#i h* H is, would indicate. Its effects on the development of science 

1 * <dn mly been dealt with (pp. 20 ff.) and its most serious consequence 
i* mihiimng world tension and perpetuating world poverty will be 
1 • h « (I filler (pp. 216 f.). We will return to it in this chapter in linking 
1 'pi* .lion of disarmament with the reopening of world trade. 

I Im third major feature of the modern industrial situation, the upsurge 
Hit underdeveloped countries, is a reflection of the marked unbal- 

• between the rate of advance in the industrial countries and those 
- i hr irst of the world. This is another aspect, the dynamic or differen- 
'i tine of the disparity, already mentioned (pp. 25 ff.), of the standards 
i living between the two parts of the world. Figures shown in Table XII, 

* I H ), indicate the rates of increase of productivity, total production and 
• HiMimption of the average person in various countries ranging from 

•i • United States to India. It will be seen that where the advance is 
in* Hirst, in the United States, it amounts probably to a rate of advance 
. " .iter than any achieved in human history. In India, on the contrary, 
‘H iirad of an advance we have had a recession, a gradual impoverishment, 
••illy just revcised by the measures of the Indian Government in its 
I list and Second Five Year Plans. 

Now this unbalance is a natural consequence of capitalist economy 
•mil, if unchecked, would inevitably get greater and greater. This is 
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TABLE XII 

Indices of Industrial Production and Consumer Expenditure 

1938 = 100 


Country 

Index of Industrial 
Production 

Index of Industrial 
Production 
per Worker * 

Index of Industrial 
Production 
per Man Hour\ 

Index of Private 
Consumer Expenditure 
at Constant Prices 

1948 

1956 

1948 

1956 

1948 

1956 

1948 

1956 

U.S.A. 

217 

288 

141 

166 

125 

145 

153 

201 

U.K. 

117 

158 

119 

149 

119 

149 

99 

115 

U.S.S.R. 

150 

470 

120 

274 

• • 

. . 

110 

220 

China J 


205 


150 


• . 

. . 

113 

India 

114 

177 

86 

116 

84 

112 

•• 

•• 


5 

£ 

s 

$ 

*■* 




Source: Mainly Statistical Yearbook 1957 , U.N. New York, 1958. 

Notes: * This index has been obtained by dividing the index of general industrial production by the index 
of employment excluding agriculture. 

| This index has been obtained by dividing the index obtained in the previous cc 1 -—- r> zz ::r 
derived from the average hours worked weekly in m a n u f acr .r: r - : - 

1 1952 = 100 
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World Without War 

« *» 

the war, the U.N. index of ind * capitalist industrial countric 
of the U.S.S.R Bulgaria p“ stnal P roducti on of the world 1 (cx, |„ 
Rumania and the German Demo^SRemb?^’ HungUry ' , '" 1 ' 
remained constant in the years 194: R 1040 P ^L mver fel1 ’ 
annual increase was 14 per cent h2~ 9 ,^ d I953 ~ 195 *- Its 

with an average of 5-2 per cent It and 1950 > as coni|... 

figures refer to the somewhat f be remembered that all , 1 . 

major war. What ab °ormal situation of recovery , 

nuJZ S'" C H had b “ n *" of,,, 

led the naturally unthinking neonl^t mdustnal country. This 1 . 
Capitalism are solved Sl^SSi J° a f Ume that the P">blcn, 
1929. The speeches of PresSem’ alS ° f the view In ,., 
of President Hoover in 1929 ‘‘^^"WSlseemecItoesoii,,,, 
Republicans of our day " T the 

it may be noticed that diojgh nrodS °, b f Seen - In both Pcn-t 
capacity had greatly increased so that thT ° n y 1 sll Shtly, product!*, 
grew to nearly half even before an!? cr V eproporPon °fiunusedcap;u ,, 
Whatever may happen now it ilrv^ occurred (P» 293). 
decades that could have seen two crises haTm^d t0 - ? amine why 1 " " 
we have had two wars one of m Sf P • h Ve P3SSed w,thou t them. T. 
minor, just when crises ml^ ha!e 0 ^°^^ and the other no. s,i 
and a far greater .mow” and 1950 ' 

years iha„ ha, e,er been over “» <« tweh. 

after the Second World War was a Erl T T e , repa,r ofthe dan “* 
been the first stage of the transform!! dustnaI undertaking. So li., 
industry towards automation. Finally °tW ^ echamcal and chemical 
capital investment in undeveloped I, - C been at least sonic 

weakest ofthe three, because ashas a !mTd k' T ^ S ,3St point is «'< 

the investment in these countries has denln^T d,scl ! ssed (PP- 109 f), 
ability of the raw materials exported from th^ ™ am,y on the Prolu 
the demand in the central industrial / . them - Any serious falling in 

already reacting, on this, as is shown by SSfal? ***’ ' S in facl 
ponding weakening in the purchaSo Z 8 f ? U ® In pnces and a cones 

a way very similar to hat that n' g P °7" r r of the Poorer countries, in 
thirties. There is a criti^LvefwSmus^h 6 ^ gfeat crisis of the 
ing off of demand provokes a chain bepa f ed before such a fall- 
cutting down of production We seem l h ^ br ,', ngs about a g eneral 
this level. Nevertheless it is still maintaiSrfK mp ‘ a, . yheadin S towards 
there are sufficient financial devices in res \ ° d cial ec °nomists that 
We are not here, however reallv e!ne a t0Stave off this evil day. 
point in the oscillations ofthe trade cvclE!. W1 ? predictin g at which 
occur, or whelhcr it loJZlZJno C ° llapse 

SmiMcd Yearbook, ,9 17, U.N , New York. ^ P °"" ‘ h! “ 
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i !.. m r« (hat industrial production in capitalist countries has a 
? • *i m ty considerable expansion, one that has exhibited itself 
.M iily in times of war, but could be stimulated at any time if 
i m. md could be created. In other words the facilities for the 
h » • huli/.ation of the rest of the world are there, it is only a 
l how (hey can be released. The very existence of large 
«im< ily for steel production without even building new plant 
it * immediately available these facilities are. 

wr.ik point in the capitalist economy today is the saturation 

* dmiustic market with durable capital goods — motor-cars, 
ip ohiu, (Me. —and the necessity to apply more and more sales 
iidvci tisement, and credit offers to dispose of them. With this, 
i i i m (he United States, there is a corresponding problem of 
, iiiui . 1 1 surpluses: how to dispose of the food and cotton bought 

, * government at prices above those of the world market. The 
u million of excess productive capacity and failing markets is a 
tii d |oi mula, if nothing else happens, for a depression, but it also 
ft* ih*' possibility of the most rapid recovery in a period of directed 
.. foHimtion ofthe economy of the world as a whole, 
n ihr .r considerations refer to temporary and periodic fluctuation 
= ! m (ml production of capitalist industrial countries. They do not 

lib' i ho underlying technical basis of production. If the volume of 
f*i tin« don falls it is not because the means are lacking to make it rise; 
iml a technical but an economic failure. Goods are not made 
. hit i hey could not be made, but because they could not be sold — at 
. , . in I here is no problem here of the capacity of capitalist countries 

♦ i nance (he internal transformation of their industries to full scientific 
i. *M»ulion. If it is being held up for the moment in the motor-car 

uhnlty, it is only because it has been too successful. Reuther’s wise- 
■ »» V now has an ominous ring “Can you collect union dues from these 
- , r said the boss, pointing to the automatized production lines, 

" said Reuther, “but can you sell your cars to them?” 

No doubt, one of the effects of the slump will be to prepare for the 
ml induction of even more automation, in order to take advantage of 

• I.. next boom, but this will only increase the disparity between pro- 
dn* (Inn and wages. 

I lie great monopolies that directly or indirectly control the whole of 
. ipitalist industry have ample means from their internal reserves not 
iily in remodel but vastly to extend their production so as to be able to 
ptnvidc enough for the whole of the rest of the world. They could easily 
fumucc the industrialization of all the underdeveloped countries, if in 
i In ii judgment it would pay them to do so, that is, if there were not 
bigger profits to be madeelsewhere — for instance, in defending democracy 
willi ever greater deterrents. 

In spite of all their power, however, they are not free agents — still less 
i lu* people that work for them. Inexorably, all their activity — the volume 
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and P resS~is h au!Te mercyof ^ fl ° W ofd ^'v 

mates of profit margins. It would <sJ SaC ? f the marke ‘ and ||„ 

something radically wrong here. tST °" - hC face ofit fhal 

has indeed outgrown the financial scient >fic, productive m.„ 

existence. If we have bigger capad v S brou «'" " 

we must have bigger aims Th*» u- y ban We ^ ad learned of l>. 
profits, are triviaffomparedTo the S ben ^ big cor ' h 
being, that could be poured out if rS n measured in human , 
freely used and developed at Werea,, ™"< n 
because of the laws of economics Uien it ® ^ If f h,s cannot l,( ' >1 
looked into. People are asking ’if ab °f tlme those laws » 

conventions to protect tmrtiff • they are real, y laws of Naim, 

they have any relevance to a wori^ofT^’ Whether in either , 
mabon. 10 world of free power and unlimited am. 

ha^ th 6 “ free W ° r,d ” " 
form. Then it was simply “poverty in thf a [ hlr I ies but in a differ,-,,, 
so easy to put in a phrase. EssentSlv kit X ° f plenty ’’ Now ... 

live capacity in one part of the world presence of surplus pro ,!» 

need for just those goods that 2 * the other ‘here is a C y,„ 

goods that could end once and for alUhe^ C0 , uId P roducc > the capilni 
majority of the human race The vert il product ‘ ve incapacity of il, 
bndgeable gap is a source of strain which ^'^ en . c ? > of thls apparently mi 
or another. In the past such stminl hat i a be removed in one ,, 
remove them but led to such a ' ^. ave ec * to War > which did n,»i 
relief in repairing the damage ^ ^ Was a 

enough damage, but whethe? afttwaSs tT* W ° U ' d certain ly prodm, 
repairing it is another question fiS? h r U ' d be an y means „i 
the universal supplier of weapons the al1 coun tries— even 

vulnerable to nuclear attack, war ’is no k>n£ teS ° f Amcrica -'"‘ 
This does not mean that war preparations a practical Proposition 
f syst ^ of production will ?tTo r that bu,It into capital 
or purely accidental war will disappear It nn| C danger of an unintended 
that war will be used as an insKen o^ T**™ that il is ^ss likely 
easier for popular pressure to bring forward^ 3nd that h wi " <" 
coexistence, to see if this would provSe th, alternativ e of peaceful 
surplus capacity and unfulfilled ^eeds.^ H 3nSWer to the P rob Iems ol 

Here the volume of pwSon tlmufh small S ?‘° r . is quite deferent, 
trial countries, is increasing far morerf rndN^d^ 11 ,n the older mdus 
of passing even the United States within a’ ^ a ready has indications 
capital formation is relatively much <2, decade or so. The rate of 
absolutely so (Table XXI, p 246) B S al lV u f ertain fields « even 
pense of slowing down on consumer tbls bas been done at the ex- 

possible, despite great efforts, to keep the rate of N ° r haS U becn 

Keep the rate of increase of agricultural 
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H|< h. i h i i of industry. Such an austere economy could be 
♦I in i hr limes of stress before the Hitler invasion and even 
hum n( l he Cold War, but should be no longer necessary in a 
Unit hi < >ne large section, by far the largest in population, of 
wot hi China — is still in a very early stage of industrializ- 
|f'i .» \ ir.l added load has been put on the economy of the Soviet 
ihd I iiMrm European countries to produce the necessary capital 
Ml 

on progress in the socialist sector is capital shortage, 
Ilf flittii Im k of markets which are, in fact, altogether in excess of 
|BfMl (it od in live capacities. What may appear in the short run as a 
it* |m#i \ , m (he long run, be a stimulus to reach far higher productive 
ton I i hi, is certainly how it is being taken by the Soviet Union 
1 1 In |i«n I ihm s. Heavy industry in the Soviet Union has long passed 
I c ’Hii when it is autonomous and self-regenerating; it has even 
fetu^h Miniglh to get going other autonomous centres as in China. 
PH h Nos h i industry so concerned with straight production that it has 
p Mwm» Ini improvements. On the contrary, it is well advanced already 
|ptHi tin load of planned internal conversion to the modern type of 
pflMtUlIt industry, mainly by the development of atomic energy and 
IttfoMhitioii, together with increasing stress on scientific agriculture and 
in* 1 These are not left to develop accidentally, but for the last 
H >» u . m the Soviet Union, special Ministries and sections of the 

• Umiiiii* ( ommission have been set up to further them, with already 

• I* i • d success. Even more important for the future is the fact that all 

• I**-* » nlcrprises are backed by a body of well-trained engineers and 
. it m 1 1 4 1 s which is being added to more rapidly than in all the capitalist 

• Midi les combined (Table XV, p. 185). 

I lime achievements have for the last few years begun to be recognized, 
mhi 111 circles in capitalist countries who had previously considered the 
■ hi Union as an industrially backward country and its socialist 
m mi «imy incapable of effective direction or of the development of 
tdmiu cd industry. The capitalists are beginning to see, moreover, that a 
im \ world pace is being set by this change; that, unless they themselves 
Hin i quill it by corresponding transformations in their own countries, 
d" Imti* weight of technical and scientific advances in the socialist 
•i* lof will act as a magnet, drawing peoples first from the uncommitted 
|m»i i of the world and then from their own populations to try to achieve 

• \ .inn of such proved efficacy and prosperity. That attraction has al- 
h id v been exercised by the Soviet Union and China under extremely 
difficult conditions, and where every effort of propaganda has been used 

• magnify their shortcomings and create hostility to them. It is likely 
im be felt far more strongly now that it is becoming apparent that the 

• NS. Khrushchev, Report to the 20th Congress of the Communist Party, Moscow, 
i h . 1056, London, 1956 and “ Drafting a long-term plan for the development of 
M»« national economy”, Soviet News , 27th September, 1957. 
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Socialist countries are not only industrially strong and scientific.*!! 
advanced , but have also been able to provide for their peoples a stand. n 
of life far better than that of all other underdeveloped countries .in ' 
rapidly approaching that of the wealthy capitalist countries. 

It is along this path — working towards a higher standard of living an 1 
the attainment of an effective surplus in agricultural production an 
raw materials — that the economies of the socialist countries arc n<* 
bent, and despite the strains to which they have been subjected Hint 
achievement so far would seem to give some promise that the later star* 
will also be reached. Once freed by a massive public work programm* 
and extended agriculture from the danger of natural crop failures <>i 
disasters, and guaranteed by a reasonable peace settlement from tin 
persistent threat of war, the advance will be far more rapid. 

If we examine side by side the present position of the capitalist and 
socialist industrial countries it will be seen that in the field of technology 
they are both in volume and quality of production essentially similai. 
and both are partaking vigorously in the transformation towards the 
new atomic-automatic pattern. Economically, however, they are in very 
different situations. The socialist sector, though growing more rapidly, 
is still much smaller and has the greatest difficulty in meeting industrial 
demands and those for consumer goods at the same time. On the othci 
hand, the larger and wealthier capitalist sector has unused productive 
power and has to hold back its expansion because it cannot find markets 
for its goods. 

This is not because such markets do not exist. Besides the rapidly 
industrializing socialist countries, there is the even larger sector ol 
former colonial territories that are shaking themselves loose from the 
political ties of capitalism. It is clear from what is going on today, that 
their first immediate prospect of industrialization will come from the 
joint efforts of the socialist and capitalist countries, in ways which will 
be discussed later (p. 243). But this can only happen when the antagon- 
ism and military threats of the Cold War are at an end. It is indeed, as 
we shall see in Chapter XII which mainly deals with this subject, the 
attachment of monopoly interests to the maintenance of arms pro- 
duction and of the Cold War that remains the chief obstacle to the full 
use of the industrial capacity of the world for useful purposes. 

It is, however, no advantage to any sector of the peoples of socialist 
countries to maintain the present Cold War. Hence their repeated stres- 
sing the need for peaceful co-existence. But it is precisely in their demand 
for it that capitalist governments find another reason to refuse to con- 
sider it on the simple ground that what is good for the Communists must 
be bad for them (p. 220). There is also the hope, which has been pre- 
served and cherished in certain circles consistently since 1917, that if 
the socialist world can be sufficiently isolated and deprived of any 
external assistance, its own internal tensions will disrupt it and allow 
capitalism to resume its sway. 
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h. iii which the potentialities world economy and internal 

, , , , parallel transformation of S wintries. for the 

. ml | economies, particularly in the mdust ^ ^ a world 

i „iiiuli/.ation of the under , ^ thTformer would be affected by any 
, we have to of living ; in 

,,K C ° mm ?| attitad? towards economic dealings with 

i ^ uliir, how a diffe L c old centres of industry. 

i. ■ developed countries would affe 0 f view of the 

has been discussed m Chap ei _VI need not be 

.developed countries and much of h § that such countries 

.. , „,d here. The conclusion reached their ind us- 

•l. d outside help m the form of capi _ 8 seC ondly, that few 

i„ i he stage when they became self ^ f mm ediately saleable 

i ,|„ m would be able to pay investment by foreign firms was 

materials; thirdly, that Private ^stmen^by^g^ ^ 

7 r“ gh in,enmtional 

m les, in the form of long-term ' f or the first stages 

l„ any case, the provision of mi j c p a i rea dy industrialized 

„ of industrialization, must “n in the actual material 

amines themselves. mea ns of a long-term 

I lie normal way of financing it rate y fo r the first few years 

:l t small or nominal int . U ctc y ovemme ,its can provide the 

M3). On account of therr scale V « unlike private 

ninv.sary security for these loa • A olders » profits to consider, 

mins or banks, who have only th . The capital required 

.... vc quite considerable reasons ^.^|^Tnthe industrial coun- 
ts m the form of materials or ^ ac ^‘ “ corresponding increase of wages 

lilcs, and their purchase wou m exactly the same, from 

.,ud profits in those countries, t would be, in fig. productio n of 

Hu point of view of national t J 1QU g h abso lutely useless, 
military weapons and equipment. » of capita ii s t countries. 

maintains the activity of the lndustr . h t holds back the 

*■ “ ° f Asian> 

o, AmcriSn countries would ' *^”tc e pt.b,e on, 

I his tyoe of low-interest loan he ^ e f economy, establish- 

&J * » ■ at least ,n ,imes 
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threatened with slump, even pays for itself because it avoids tin* ..h 
ative payment of unemployed relief or the construction of public u 
of a kind that are not worth undertaking for their own sake. 

But it would also do more, for, at least after the first few yr.it 
would provide new purchasing power in the underdeveloped cornu • 
which would react on imports from the industrial countries and l.. 
other industries, such as textiles and semi-luxury goods, not in\* i 
in producing the raw materials or machinery. In a period such ;i 
present, where there is considerable anxiety even in the United M > 
about what is politely called a recession, these arguments have 
greater force, as they also have for countries such as Britain, which • 
even more sensitive to trade variations than the United States, loi . 
account of the competition they have to face in their exports of m;u h 
ery, they have correspondingly greater need for prosperous custom' 
in the underdeveloped countries. 

These arguments which may seem convincing to an ordinary uh ■ 
have, however, but little appeal to the directors of big corporation 
to the politicians and publicists who share their interests. There • 
many weighty financial reasons, although they may not appeal i 
ordinary people, why it is always better to invest money in destruchm. 
rather than in construction. Military expenditure is notoriously H 
one in which it is easiest to make profits, because the goods are usuali 
wanted in a hurry, there are no awkward questions about costs, ami 
they are either immediately used up in war or soon become obsolete* 
In any case they do not, like old models of cars, threaten to com pen 
with new production . 1 

It is true that the arms may be, and very often are, used to kill tin 
nationals of the country which makes them. Those who suffered Ini 
instance in the war against Japan had the benefit of being attacked by 
weapons made largely from British and American steel and by explo 
sives made in British-built chemical factories; but this regrettable 
diversion did not affect the profits of the firms who sold them to Japan 
Against all these advantages of armament production, investment in 
productive industry abroad has few attractions, there is a very real feat 
that the building up of industries any where in the world, especially in 
areas out of control of the owners of the older industrial countries, is 
asking for trouble. Why should we go out of our way, it may be asked, 
just to build up new rivals? Many regrets had indeed been expressed 
about the early industrialization of Japan. It might lead to a multiplica 
tion of productive capacity which would cause a break in prices, would 
lower profits and induce slumps. 

This argument of course applies equally well to public productive 
investment inside the old industrial countries themselves; hence the 
violent objection from business circles in the United States to President 


1 In the original contracts for the war-time jeep there was a clause insisting on 
complete scrapping after conclusion of hostilities. 
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:«£ Simons $££ 

,|mly of manufacture m their own days of British 

uh i policy which was adopted i W orld in her own 

... .U : to keep all the free trade 

I.. (In' hmr. run 11 P rov ^ a fat P , a s well as that of recognizing 

. . nut. did not actually pay nearly a weu as u tries 

• m lv inevitable developmen .of of ‘know- 

America. In this ; ^‘^nger possible to apply. 

»• »<»« only more stupid t ls o or £ there will be in the 

m. . tlt.'V hkc it or not, in. y Y . lwice or three times 

t ml new basic industrial ’ P j P Q d and w i de ly dis- 

arc , n ^’^ n 244) ?his increase in the world indus- 

• ■ ■ I .nliMdiary industry (p. run the supply of raw 

i, u l will lend to restrict, in th ft will certainly put an end 

Ihe older industrial country. It wllwrtainiyjr ^ to 

liolley of treating the whole wor d as r ^ population, 

..C ■' hta.e s ' V 

become aUemp. .o use these tnaurtah 

"'Ions ^ u» 

, , i„ hound to have an effect on , largely on their 

clTcct will be bad "mde^ f nd very y [f (hcy 

, 1 1, in (o it and even more on th P industries accor dingly they 
ipnle it intelligently and change themselves at 

* maintain their t t world. For they have 

, ^advantage with respect to the r r S f dustri al production. This 
which is ^eir long expense £ SJffi&oped. 

tv nl course, be wasted but il tr inii 7 ed country, as the examples 

II. idalivelyeasy to sc. up 

Soviet Union, China, and Ind * standard-types of 

all I lie assistance of foreign engl f • n2 i ndu stry, blast furnaces, 
.a vv and mass production manu syn thetic-chemical industries 

•llliiH mills, assembly-line mo or plants syntnet enQUgh 

• In i lie official report flow of materials at the lowest cost 

;;; JSTdS, ItKif!- with me we'fre - ««"“> 
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of any in the rest of the world, notably, for instance, in the I 

the f ° PmentS r in thC StCel ,ndustry ’ such as continuous , i, 
the use of oxygen. It soon will be so in China also ; hence the m ,, 

countries like Britain to hasten with their trade agreements 

, S .°" ie t t ' me ’ how f ver > in two or three decades, the con,,, 

be faced by the old industrial countries will be mainly in the., i 

P M dUCtl ° n g °° dS u If theSC are the ,ines on which the indu-.i. 

became ?nth C p° U ?i neS Ch °° Se l ° COmpete in they will certainly I, l., 
becausem them the newer countries will have more up-to-date i 

: r!,T k,ng C ° StS ’ quite apart from the fa ctor of wage-. - .. 

o hers am nof f r C ° Untries are in a P^on, win 

others are not for developing new lines of industry, making lull „ 

rbTe nC but n verv T ? Sting tCChnicaI Skills ’ to geth^r with fhc „ , 
able but very real advantages of having a very diversified •„ 

industry which can supply all the parts and fitting for new indu u, , 

and when they are developed. In Britain, for instance, the atom, , . 

^ ““ ‘ he SUt0mat “- Con,ro1 I 

trim* to* 1 the dem oaly f . discu j sed . the reaction of the industrial 
I ,, to f r he demands for industrialization of the other countn. J 

is the?ffec?of l eq r' importance and absolutely complemem.u , , 
is the effect of the changeover from military to peaceful produc n.. 

both capitalist and socialist countries, which would be the n,i, 
consequence of any serious disarmament programme. It is perlvm . 1 
fear of tms in capitalist circles that has, J much as anything et' I 

imerests oflhet ^ , S ° l0ng ’ beCaUSe here thc aPM" 

interests of the capitalist and socialist countries are most violent h 

posed. It is quite clearly in the interests of socialist coltr es en« i 

rapid cons truction, and having no fear of over-production or slum . 

Wish to reduce their military expenditure ; but, as already indicated i 

m htary expenditure of capitalist countries is a kind of insurance i 

full employment and large profits even in peace-time, and its abuml. 

ment is looked at with a fear greater even than that of war itself u l, 

until the advent of ballistic rockets 1 ’ <U '* 

.ccSe"S 11 POi "‘^ ° U ‘ in Chap,er "■ ,he *."*"<*. of mil,,., 
technique itself are pointing more and more towards the necessik 

partial and, probably, of total disarmament. Large sectors of miln ,! 

equipment and many of those which put the heaviest drnanll '! 

am U a S mentsThe U mo S arC already . ° bsoIete - T be so-called convention,, 

be p a rcticailv me m ^ W ‘ th their tanks and heavy g^s, wo.,l 
be practically useless in any major war and little enough use even „ I 

o omal wai s. So would the larger naval elements, such as aircraft carr in 

and armoured battleships. The same fate se^ms due for the 

can adJise^he 1 ttt A RL L CI °- Join ‘ Commin. 
should spend another £ 20,000 million o^armaments over tteLu^oyeaTs 
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i hr most rapidly developing forms of armament, the 
l» bombers and fighters in the face of cheap, homing, 
*ilt *» Ip 12). It is one thing to build up a so-called defence 
» I* u hrlirvcd capable of at least destroying the enemies’ cities, 
• m, !,,,,! mil own, and quite another to spend vast sums of money 
{ vs lik h arc not even able to frighten the enemy, much less 
« him 

■ inn' ilial in the place of aeroplanes we are developing rockets 
♦t« * i up to inter-continental ballistic missiles, and that these 

* .r . Mi moment appear to be extremely expensive weapons. A 
til, which shoots off and does not return, may cost some- 

oit. Muln of half a million dollars. No doubt with the lavishness 
i ihiiiiv supply departments, some hundreds of thousands of 

than would be needed to kill all the population of the 

* ilmuly stockpiled. It is probable, however, that the Soviet 
t im rn, whose technical achievements are no longer doubted, 

0 *• ‘ - 1 -induce rockets considerably cheaper, as there it is not neces- 

• "■d • uny profit at all out of it. In any case, however expensive 

* • mmiv Ik* lo produce, they can by no means take the place as profit 

i «>ll I lie aeroplanes, ships and tanks that they have superseded ; 
I *< * i •• i Imps (his is more important, do they require anything like 
1 1 #» it mj* by forces of millions of soldiers, seamen and airmen. It is 
= pm posed American rocket bases in Britain are going to cost 

Million pounds at least, but this again seems rather a dubious 

..I view of what we have heard about the Soviet rockets not 
i . launching sites at all, and being therefore much harder to 
ni (p. 12). Already, both the Americans, with their Polaris, 
s fit* Soviets, with their Comet, have ballistic rockets that can be 
•I underwater from submarines, which would be far more diffi- 

» «M t|tU(\ I. 

I m or later, and let us hope sooner, the absurdity of the whole 

I war with hydrogen-bomb-loaded rockets capable of destroy- 

. - • * \ body without any possibility of defence will be realized. The 
*l*i to put off this fate by burying whole populations — or a selected 
underground in presumably hydrogen-bomb-safe shelters will also 
•I h .elf as a costly absurdity (pp. 12 f.). When this is fully realized, 
♦I n pressure will force capitalist governments to hold back from the 
■ • nuclear suicide and, as a consequence, to abandon the whole 
»*l deterrence. At that point, the decision to disarm in reality, and 
i ely to talk about it, will at last be taken. 

I '** decision in itself, still more the actual first steps in disarmament, 
it these occur in stages spread over several years, will have import- 
unplications in the industrial field. Some of these are already ap- 
ui. not arising from disarmament but from the obsolescence of 

• iii y aircraft, particularly in Britain, but also in the United States, 

1 - i m California, the great centre of the industry. The first people 
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to be affected are not so much the workers as the designers ami 
tists, because owing to the nature of aircraft design and mannl.i 
the thinking out of a model must occur several years before any* 1 
can be expected in the air; and the cutting short of programmes in- 
putting these people out of work altogether. Only some of them 
hope to be absorbed in rocket-engineering because this require 
different types of technique. Nor can the military aeroplane <u. 
designers, for instance, hope to find much employment in the rclah 
limited field of civil aeroplane design. With any real disarmanu ■ 
would no longer be a question of transferring technologists or I 
workers from one place to another within the field of military prod in 1 
Rather, would it be a matter of releasing them as they become avail ■ 
for the tasks in a new expanding civil industry for which their expci « 
most suited them. No scheme of disarmament can, with the best wd 
the world, be an instantaneous one. Its stages and the time they i 
must be agreed in advance and written into the disarmament li< 
Thus there should be every opportunity of an organized transln 
skilled personnel to their new task, with retraining if necessary. 1 
none of the frustration of unemployment. 

One opening can certainly be counted on in a sudden acceleration 
the process of automatization of all industry. It is just the type of c\| 
released by the cessation of modern weapon building that can be m 
usefully employed for this purpose. The electronics and control-ge;n 
modern planes and rockets, without any serious alteration in princip 
could be adapted to controlling industrial processes, and the l\\y)u 
class of designers, who work not by copying other designs but h- 
first principles, could switch over to the general re-designing and tlnm 
ing out of the whole of industrial production planning. This opera h* 
would also involve a considerable investment in the internal convei i 
of industry in its new forms, and the scrapping of much existing industi 

The transition itself is bound to cause great changes in the econom 
of the older countries. Some of these have already been alluded to. In 
the most important perhaps is that which affects the industrial workn 
involving a general and rapid up-grading from semi-skilled to ski I In' 
and a corresponding demand for more technologically and scientific, il 
trained young people (Chapter X). 

The great advantage that will accrue from the cessation of militai 
production will go far beyond that of the individual industrial count! n 
for with disarmament would come the really serious possibility of lie 
breakdown of international secrecy and a real possibility for technic. > 
co-operation. The effect of mixing the sets of ideas arrived at largcl 
independently on both sides of the old Iron Curtain would be technically 
explosive : out of the combination many radically new types of industi i* 
processes would be certain to grow. 

In another way the ill effects of shutting down military product ioi 
in its negative aspect would be largely cushioned by an accompanyini 
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, , ,, ,,| die embargoes on types of exports to the socialist coun- 

. , , , .iii'inal, at least ostensible, reason for these embargoes was 

i„ (Miileular materials, components or machinery could be use 
, ti,ii y purposes. It was on these grounds, for instance, that the 
,,, maintained their embargo on antibiotics to China, causing 
. , mlian deaths than it did to hinder the Chinese military effort, 

. . . .. nils' forcing the Chinese to build their own antibiotics industry 
„ independent of imports. The technical advances in the Soviet 
. „„d ,t, c oven more rapid entry of China into the production of 

, , , illly mechanical and electrical equipment, have already ' ma ide 

„| i he military excuses for the embargoes. They should a so 

, „ warning to the capitalist powers that the longer they delay 
ill, in. (lie fewer openings there will be in the socialist countries 
., machinery and manufactures. 

„ m u,, if qualitatively pointless, the embargo had considerable 
move effect. The Soviet Union might be able to, and did indeed 

everything that was embargoed, but it did it at a cost, using up 

, . to do it that could have been employed more effectively e se- 
* Wording to the Cold War argument of embarrassing the 
, i iiiion in every possible way the embargo is still justified. But this 
,,v n we neglect, on the one hand, the contribution it makes to 
, iiional tension and, on the other, the great advantages on both 
, ,| IC Iron Curtain that would follow if it were abandoned The 
, , mpUon of unimpeded trade over the whole world on a strict eco- 
. in, sis, would lead to an immediate demand for mechanical, 

,1 and chemical plant from the socialist countries, on sue a 

. ,. would completely offset any temporary dislocation in the 

i . of capitalist countries due to disarmament. A foretaste of this 
„ i.,, n given in Mr. Khrushchev’s letter to President Eisenhower 

purchase several billion dollars worth of chemical equipment 

, ,|,e United States to help in the creation of a large plastics and 

industry in the Soviet Union 2 . 

diluting down of military production and the use of manufactur 

.. , ipaeity to help industrialize backward countries ^ re not he °j' y 
„„ . which would lead to an increase in industrial activity. The other 
iming factor is of a more purely internal nature, namely the change 
., the new type of scientific and largely automatic indus y 
■ , , i bed in an earlier chapter. Even though this is at present held back 

- ary requirements and by political and financial restrictions on 

goods export, this transition is going on and making its ^effects 

i, I l,e removal of restrictions will only accelerate a piocess already 

i!', i Ids chapter we have examined the cumulative effect of three aspects 

• s.m let News , 6th June, 1958. 

• Vi I ootnote 1, page 242. 

153 


World Without War 


triaHzaHon ^f S 0 ^ ° f tlme ~ the onset of automation, if,, 
thev ' i U f d T deVeloped countries and disarmament , , 
in an S? mdustnap countries. We may conclude that if hand led 
an atmosphere of peace not only will they serve to maintain 

red LeTmacdce * k ° t0 ^ SpUrt in P rodu ction win, 

5t r !i p ) m a Sh0rt time the ful1 Potentialities of n, 
inrWi Revolution. This does not mean, of course, that il„ 

. us trial countries can expect to have the monopoly of that ,, 

Fnr ti 1 bUt ^ T U - be able t0 P ioneer in much of its devd..|.„ 
For the new revolution will spread, and has indeed already spiv , I 

much more rapidly than the old. Instead of producing just o!, " ,, 
centres of advanced technology on a background of relatively „„ ,i, 
lutfoTifrf ade f ^ andlCraft Production, as did the old Industrial I 

wi l stanH n" ° n y ead l ° n transformati °n in which old and new , , 
will stand as common and interdependent elements in world con, 


IX 

BRITAIN’S POSITION 
IN THE NEW INDUSTRIAL WORLD 

W i arc in Britain, of all industrial countries, the most exposed 
In (he dangers and strains of the present world situation. 

( ompared with our resources, we bear the heaviest burden of 
■ -‘lunations. This country, used as a base for atomic bombard- 
^ * would be the most immediate and certain target should a war 
4 < Mil Not only does our arms budget increase our risk of destruc- 
i*mI il isalso the major immediate factor in depressing our standard 
hm', just at a time when the people of this island, with its great 
■ • , and industrial traditions, could move forward to a new era of 
-jm illy, 

f hopes that successive generations cherished after two destructive 
- a lot ious wars have been frustrated. We have known enough pros- 
however uneven, to have some notion of what could be achieved 
new (owns and cities, the hospitals, theatres and sports stadiums, 
modern schools and great new universities and research centres. 

I »l»* well-fed and well-clothed, enjoying both its work and its leisure, 
lolly in the immediate post-war years, many of our* best profes- 
nt»l people — our architects, educators and planners — were encour- 
- *1 In dream their dreams and set them down on paper to inspire 
m Hut to-day these hopes seem far away, buried beneath the years 
i i *t in rent sterling crises, and of the wage freezes and social service 
m i i luit were supposed to, but did not, bring stability, for they failed 
■ .it id with the increasing difficulty of paying for the imports we need. 
h w we are facing still another economic crisis of world dimensions. 

In day, responsible leaders tell us we shall be very lucky if we main- 
• m . mi present living standards ; that we must look forward to years of 
•mimic difficulty, producing more but consuming less ; that, far from 
* I. mg plans for a new and splendid land, we must cut our coat accord- 
- in a fast diminishing cloth. Just when we had come to believe that 
• were finishing for good with Distressed Areas and dole queues, we 
It ild to regard some degree of unemployment as a necessary check 
n i he people’s excessive claims to live better than their fathers 
did. 

All this, though real enough to-day, need not be our fate. There was 
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nothing wrong with the dreams, only with the restrictive polii i« 
frustrated them: and these policies can be changed if people I* 
insight and the will to change them. For the potential strength <»! i 
in the new world that is growing up around us is, for good rc.i 
smaller but greater than before. 

It is true Britain is no longer the dominant world power tli.n 
in the nineteenth century. The development of the Dominions as .»»•• 
mous units, on the one hand, and the rapid liberation of the < • ' 
territories in Asia and Africa, on the other, have reduced Huh’ 
almost though not quite — to the same stature as the old iiulw 
countries of Europe such as Germany or Sweden. 

But Britain is still the first industrial country after the two gm 
the U.S.A. and the U.S.S.R. and in many respects, particularly in \ 
trade and finance, still occupies a leading position. For the Aim 
economy, great as it is, is very largely turned in on itself with ir. • 
mous and wealthy internal market ; whereas the poorer Britain dc| 
more on the services as well as on the goods that it can exchange' 
the outer world. 

In world politics, Britain's position is equally important. As it r. 
strongest ally of the United States in the Atlantic Bloc, this omim 
should be able to moderate the policy of the alliance and thus h i 
share, much larger than its economic or military strength might iiulu * 
in determining the issues of peace or war, that is, of life or deal h 
most of the peoples of the world. That issue has, in the first place, l<- 
settled within Britain itself. For although successive govern mn 
Labour and Conservative alike, have adhered to the policy of N. A I « 
and the continuance of the Cold War, these policies run counter to n . 
whole pacific tradition and sentiment of the British people. Anti n 
at least the people of Britain are wanting their say. A demand i 
nuclear disarmament and relaxation of international tension is vimI 
growing, especially in the Labour Party. 

The significance of this on the world-scale is that a change in il 
direction of British economy and politics would alter the whole bal.m. 
of the world economic and political position. Some kind of chang.t 
in any case made necessary by the need of the country to adjust to the m 
world conditions. For Britain is more dependent than any other couuii 
on its political and economic relations with the rest of the world, due i 
her concentration ever since the Industrial Revolution on manufacUm 
and trade. The territorial possessions of the famous Empire were ratlu 
an expression of Britain’s dominating trade position than its cause. 1 h.ii 
position has not been lost and helps to compensate for the small size <>i 
the island of Great Britain and for the fact that it is far from self suflu i 
ent in food, though the actual productivity of British soil is as great .1 
that of any in the world. 

The change in Britain’s world position has not, as some people feared 
resulted in any serious weakening or even in any violent change in it- 
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... ,, n<!t war period, despite continual alarms and 

y s'** » f *» 

a " d h „T This 's 8 bSause the pattern of 

^ remains the 

mlv she had a la g followed almost 

SiifflSl 
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mill y that carries such a large propor ( P . le xill). 

•' " W "' m^Ked° Sd wll organized working 
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TABLE XIII 

Industrial Employment in Various Countries 


(Millions) 



A 

B 


C 

1 

Country 
and Year 

Popu- 

lation 

Total 
Economic- 
ally Active 

B as 

o/ 

/o 

of A 

Population 
Employed in 
M anufacturing 

C as 

\%ofH‘ 



People 


Industry 

U.S.A. 





I 

(1950) 

U.K. 

152-8 

50-0 

33 

16-1 

32 

(1951) 

U.S.S.R. 

50-2 

23-2 

46 

8-6 

37 

est. (1956) 
W. Germany 

200-2 

89-0 

45 

18-5 

21 

(1950) 

France 

47-7 

22-1 

46 1 

6-8 

31 

(1954) 

42*8 

| 

19-5 

46 | 

5-0 

26 


Source: Demographic Yearbook, 1957, U.N., New York, 1958 
National Economy of the U.S.S.R., Moscow, 1957. 


besides the maintenance of an unrivalled supply ofluxury and nr,- i 
consumer goods, ranging from tweeds to whisky P 

resuhof fL featU ? alm ° St PCCuliar to British economy is that , 

and* services off UpS f geafter u the war > some of i the major indusi, 
ana services of he country have been nationalized 1 The effect m , 

conversion, carried out with the utmost caution, with full comSns 

instance in Germany and^France ^nd m?nes naOonalized !n many countries, U 
portion of industries However > the p, 

other capitalist country. ationahzed in Britain is greater than in ai 
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i Mir.il ion from coal to atomic power to proceed in a smooth 
|f ? way. 

If it * lln se favourable features we weigh others which go some 
«f * i I hem. Britain, as the first country to industrialize, having 
h\ • » hundred years of industrial progress behind it, is apt to be 
i up by I lie consequences of the earlier stages of industrialization, 
m hue, to be at a disadvantage against newer industrial coun- 
Mtiihli industrial towns, British railway systems, a great deal of 
rMu iii of factories and particularly of their planning and distri- 
» riled earlier patterns of production and are not suited to 
§i- mh Miirs, 

1 the antiquities are not all material. Much of the management, 
$«ih datlv the higher management, of British business is still living in a 
♦mil century world. In its concern with the loss of position of 
« *1 1 lie old world it has not jumped to the possibilities of the new. 
Miiimilacture it has been slow in introducing radically new 
.! Apart from the motor industry, which is strongly under 
.hi influence, there is little automation. Our iron and steel 
n , innains conservative. Only in new fields of industry such as 
‘milks and atomic energy — incidentally nationalized — have we 

* » i hr enterprise and ingenuity which might be appearing over every 

* #*i -i Industry. 

I** M ulr British business men are still thinking of a world of special 

* - m ,i, jm* based on the old Empire and the economic weakness of most 

material supplying countries. They are doing little, in some cases 

* *• ih*m nothing, to secure in time their position in the great new mar- 
i > i hat are already to be found in the Soviet Union and China and will 

, "id with the general industrialization of the world. 
a - list of all, the world of banking and big business is clinging to the 
• tit 1 1 h i of monopoly and restriction. It prefers big profits on small 

vers to expanded production at low prices. It prefers a policy of 

i nil wages and unemployment to keep the working class docile, to 
a. with high real wages made profitable by a large and often renewed 
♦ it men t in modern machinery. In our present British economy a 
itiMtmlized sector of relatively unprofitable industry is assisting a 
-« *tr sector of a more profitable kind. Hence restriction can take the 
i .his of holding back advances both in the public and in the 
• . ,de sphere, a process which has already begun in the cutting down 
l the capital available for coal, electricity and transport develop- 
ments. 

I his is no new tendency. The data on steel production, already given 
bigs. *(a) and ( b ) and Table XI (pp. 128 f.), show that in Britain 
ih»nc\ a restrictive policy has been practised to some degree since 1880. 

I hi . is seen most clearly in Fig. 4(b), where British steel production, in 
of its early start, is passed by every country in turn. If things go on 

* i they are, China’s production will have passed Britain’s within a dozen 
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yejirs. The reason for this restriction of output has never been hidden 
it is to keep up steel prices and hence profits. 

is lowThtT" exp 1 r . ession of the restrictive policies of British indusi, , 
is shown by the small proportion of capital formation to national i„ 
come which js the lowest of all industrial countries, as can be seen fro,,, 

n for a l°u 9 A e The pereenta « e “ »e'"» " 

U S S R 1 A " ° r ance ’ 18 for Federal German y and 16 for il„ 

pnIrff eXPeriCnCe WC already have of nationalized industries shows th.ii 
apart from pressure exerted on them by the government to hold bad 
their development, they suffer from a kind of technical inertia a ten 
dency to carry on in old ways which were established in the days <,| 
private industry, where profit rather than public service was the,. 
- :r f g r Cd aim ' 7 hls aIso affect s the character of capital investment 
r!' d r he fa ^ Ured atomic field - In the absence of adequate research 
the f™ 11 am °unt of new capital equipment installed follow, 
traditional lines, and few radically new types are being introduced. 

The post-war economy of Britain, with the socialist veneer of national 

worlds R°r ,n r ‘ tS T Changed capitalist core, gets the worst of both 
wor d Restrictive policies go unchecked in the private sector, shielded 
as ,t is from foreign competition by the nationalized industries, while 
these completely lack the drive to expand and modernize, which onh 
socialism could give. 0 

FhlSat . titade ’ although not universal, is still dominant. It is essentially 
tha of what is now being called the establishment. This is a tight nexus 
all the stronger for being largely informal and based on personal con 

mS'wTr^- b »g business and banking, higher civil service. 

htary, legal, educational, and church dignitaries, nearly all with a 
public school and old university background and finding in the Crow,, 

ancf both °ffi ° y , a ty . ThC establls hment controls the Press, the radio, 
and both official and commercial television. It has inevitably millions 

ihi^T 1 ^^ th , 0Ugh t . hey gain nothing from it, cling to it and every 
g it stands for, from the Royal Family downwards, as some kind ol 
secunty in a changing world. In politics, it is in the first place represented 
by the Conservative Party, but its influence affects some leaders of the 

. y, he busmess side of the establishment is almost unanimously opposed 
to the whole idea of a new industrial revolution, and is very effectively 
ecking all the practical steps, from capital investment to scientific 
research, which could lead to it. 

The longer such policies are operated the weaker will Britain become 
and the smaller her chances of maintaining her place in world economy 

on’ ^ ndr£W Shonf,cld ° f lhe Financial Times and the Observer has argued 
°L°; l°t X eC , 0 n °T IC 8 ,m U o nd u’ ‘ n llis popular b00k British Economic Policy 
tTtUhtZZ- y ° nd ° n *: 1958 that this failure to increase and even to maintain 
ntish industrial capital is a prime cause of our recurrent economic difficulties 
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* hi* h, on account of her exposed position, is more vital to her people 
Hum to those of any other country. Just to continue the way things are, 
iiili minor adaptations here and there, is to risk a situation in the world 
mI i Ik* near future very similar to the fate which befell the old handicraft- 

■ • nl countries after the first Industrial Revolution. India, for instance, 
i4 ill that time in the forefront of manufactured goods — in the strict 
mm* of manufacture, that is, made by hand. Indian cottons were so 

i pillar that their importation into Britain had to be prohibited, 
imimi, it was the attempt to imitate them in Lancashire that gave rise 

* • i lie first stage of the mechanization of spinning and weaving that was 

m* t off the Industrial Revolution. However these inventions so 
!»* upened the cotton piece-goods that they could be sold, not only in 
‘•I markets previously available to India, but in India itself, to the ruin 
I (lie native industry. It was to lead to a general impoverishment which 
i niily now beginning to come to an end. At that time India was suffer- 

■ Hp under a confusion of feudal rulers, and with various European 
powers, English, French and Dutch, all striking out for their own 
advantage. It was, therefore, in no position to take up the Industrial 
Mrvolution itself, and clinging to the old methods it simply went downhill. 

I he difference between these events and those of the present time is 
Hull Britain has still a more or less free chance now to decide whether 
h industries are to continue along the lines of the old Industrial Revol- 
liilon, or are going to move into the new; and, in particular, whether 
II i * going to make full use of science to transform its own industry, or, 

* 1 1 her, wait until other countries transform theirs and try to catch up. 

I ho latter would be a fatal course because most of the natural advan- 
tages of Britain have already largely disappeared or been superseded; 
Mm* native minerals have nearly all gone, the coal is becoming increas- 
ingly difficult to win, and the exclusive advantages of obtaining raw 
mnlcrials cheaply from imperial tropical dependencies is also imperilled. 

In certain respects even the position of Britain as an autonomous 
Industrial country is threatened. It is no longer a centre for the manu- 
I k lure of heavy contractors’ plant, for which it is dependent on the 
United States. This is a disadvantage that could be remedied, but is 
likely to be more serious in the future than in the past on account of 
ihe demand for this kind of plant for opening up new countries. More 
nious is the relative backwardness of the machine-tool industry in 
which Britain has been overtaken by the Soviet Union, particularly in 
lhe mass-production of machine tools. 

These are technological failings, but they are leading to a situation 
m which Britain itself is in danger of losing its economic independence. 

I or at an increasing rate since the war, foreign firms are working their 
way into British industry and setting up factories with or without 
Bi i l ish partnership. This is occurring largely in the most advanced sectors 
"I industry: oil refining, detergents, pharmaceuticals, motors, electron- 
u ■>, domestic and office equipment, as the familiar names of Hoover, 
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to find the^exten^of American 1 invesf 01111 ’- because of joint <m 

ment of Commerce put it at m ln Bn ' tain >' the U.S I ' 

^ I, has bl“ g‘‘ w *if a 9 t * 956 , almosl mi 

that is, more than doSni L ^ “* of 13 P* 

it is rapidly replacing British capita? in th $IX . years > whic| i nie.u, . 

In this Britain is not alone Thf these Vltal fieldsl - 
that is not being invested in indus^rvhf “f*?* nearly aI1 A ""’- 
flowing mto Britain, France Ttalv anrf underdeveI °ped countiir. 
toes netting to red ; cc i of “ ‘j-to Germany , 
operating with American know how „i W ° rid ’ for the com,,, 

cans can do so because they^an 1 J" ^ P^Ats for A 

European wage rates. The productivftv ab ° Ur at Bnlrl ' 

Profits are accordingly greater Here Witt hl - 8h ? S m the States an, I n„ 
of investment, the rate in 1953 being 16x1“ IS the most P r ofitahl, i„ 
more discreetly worked-of the AmerictS of " 1 ;/ 1 is thesamc 
It is good business, otherwise it woS k Wells ln th ^ Middle I , , 
Jt ' T his loss, however, is less imnor lt ,^ W ° rth putfin S money mi. 
increasing the dependence of Britain on T tbe effect oftJ ns poll s , , 
fluently tying the country more firmly to ih U ? ted States and «■" • 
Another weakness of the British econn ^ ?° 1Cy ° f the CoJd w *" 
capitalist countries, is the insufficient c lm my \ but 0ne common to umih 
engineering, shown by the small number off * avaiJable for science mnl 
mall part science plays in ordinary tear-h' ^ tec hnologists and it., 
relatively recent phenomenon due almo,^ T /. le [ cal| zation of this , . , 
success of the Soviet Union and the ? ^ , ;t J entirely to the undenial, I, 

th 3 ? 2 ? personneJ is thirty times that in Bhf? 2 ^ tbeir P roduc tion „i 
that of the age group (TaWe XVI ? wTt™ f ° Ur and a half d "" 
probably more serious for Britain than f ? tWs disad vantage , 
America, which, incidentally ishvl f ° r ° ther C0l mtries such a, 

though still far behind fi-fe "? ^ ° ff “ this 
Bntam will have to count mom on hi ?h Ck material ^oum,, 
the modern world wits not sharpened bv S? ° ther C0uiltries > and in 
Further, the steps taken * pened b E science are of little value 

taken well i n advance. It takes aTleast t thC tedlnicaI standard must be 
echnologist, and ten years is alreLy fi r'IooT" t0 pr ° Videa fully -traincd 
Jhe change-over of British industry^ from th! “g t0 ^ f ° Wait to 
ahzation of the danger arising from a lagffi°m h° the , nCW type ’ Thc 
Vci ? 0ne ’ ° ver ten years ago adthe i? T? nical Preparation is 

%’s independence^ SmT 3 h 9wever, a poor return for ,h J ^T S - the bala nce of 
U*e also J. H hi lnn ;„. na |i ln ® Its economy a subsidiary fn , bartering °f the coun- 
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i sMffitH , Marshall Aid and the general easing of the situation, 
I i which in any case were hardly noticed, were soon 

lypit##* tHtl rttr only now again coming to the fore. 

4 = * n Htniihn i cason for the relative failure of Britain to make full 
* .... . | Ins is the way in which the effective scientific potential of 

4 it it* i * reduced and its direction distorted by the demands of 
!%f h if Hi, ally called “defence”. The militarization of science is one 
f£p HMiH a ays m which mankind is now being cheated of wealth and 
||| » uu\ kept in a state of permanent danger. I have already dis- 
m i , MM nl the aspects of this (pp. 138 ff.), but all the arguments 
<1 lin n apply to Britain with special force. For Britain spends over 
Npi oti u! its scientific research budget, more proportionally than 
ini null s 1 in (lie world, on war preparations (Table XIV). Not only 

TABLE XIV 

i M-l NDITURE ON RESEARCH AND DEVELOPMENT, 
U.K., U.S.A., U.S.S.R., 1955-56 


f expenditure 

UK. 

(£ millions) 

U.S.A. 

($ millions) 

U.S.S.R. 

{Roubles 

billions) 

i mm Military 

1,436 

41,825 

107-4 

m * m- Altai and Development 
« Mivei nnient 
(1) Military 
til) ( ivil 
filvntc Industry 
i hilvcrsities & Foundations 

182-5 

50-5 

63-3 

3-7 

2,760 

410 

3250 

80 

•• 

t otal Civil Research 

117-5 

3,740 

16-4 

Iiiial Research and 

I >EVELOPMENT 

300 

6,500 


M 1 1 ITARY R AND D AS A % OF : 
(i) Total R and D 
(u) Total Military 

61 

12-7 

42 

6-6 


( IVIL R AND D AS A % OF 
Total Military 

8-2 

9-0 

15-2 


Sources: Based on Annual Report of the Advisory Council on Scientific 
Policy 1956-1957, H.M.S.O., London, 1957. 

Statistical Abstract of the United States 1957, Washington, 1957. 
Economic Survey of Europe, 1957, U.N.E.C.E., Geneva, 1958. 

F. Korolev, Education in the U.S.S.R., London, 1958. 
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that, but Britain, of all the industrial countries, can least afford ii . 
account of her precarious economic position, and at the same hm* 
stands to gain least and risks most from supporting a policy of niu I* 
warfare. 

The development first of the atom bomb and then of the hydrop •. 
bomb by Britain were gestures aimed at maintaining the tradition. ii 
“Great Power” parity of Britain as against the United States. It w < 
from the outset a hopeless task in view of the much greater material ami 
industrial sources of the United States ; and this was fully brought hom. 
by the fiasco of the Suez expedition. From then on it was evident tlui 
Britain could not play a great power role, and would be forced eilhn 
to become a dependent auxiliary to the American military machine, «»i 
to abandon the use of force, and particularly the use of atomic power lm 
military ends. For the moment the first alternative has been chosen 
The development of a purely British hydrogen bomb to be carried m 
British jet bombers is being pushed on at great expense. It is excused 
as an independent contribution to the great deterrent. In fact, dcspii* 
the great show of patriotism with which it is defended, it is little moie 
than a prestige gesture. The effective role of Britain in a future war is In 
supply rocket bases for American rockets. But this is unlikely to lx* ,t 
permanent solution unless the bases are actually used, in which case 
Britain will be the first casualty of the Third World War, and there will 
be no question about the recovery of British industry. 

However, if war can be held off long enough, and time presses, the 
second alternative, that of becoming a civil rather than a military powei . 
will impose itself for two very cogent reasons. In the first place, if the 
Cold War goes on and inter-continental ballistic missiles are finally 
developed in the United States comparable to those already existing in 
the Soviet Union, the advantage of a forward base for shooting off the 
shorter-range intermediate rockets, will largely disappear; such bases 
will be unnecessary as well as dangerous. Thus the policy of bases has 
only two possible outcomes, either to be an utter waste of money and 
effort, or to provoke war and lead to the destruction of the British people. 
These facts are beginning to be understood and popular feeling against 
turning Britain into a base for American rockets is likely to mount to a 
much higher level than it has already and secure, the sooner the better, 
the ending of this suicidal policy. 

The second reason is one of economy. The new technical-military 
developments have altered the burden of demands on production. The 
role of the old conventional weapons, and with them the land, sea, and 
air forces that used them, has been much reduced. This was recognized 
in the Defence White Paper of 1957 and the changes that have subse- 
quently taken place have reduced the strength of the army, navy and 
air force, although, owing to rising costs and other commitments, the 
actual saving in money is still not very noticeable. The sum expended in 
1957 was £1,529 million, compared with £1,627 million in 1956, a drop 
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, . ,.„t The logic of the nuclear rocket, however, is incontroyert- 
' minded, and i. is 

"/l* military to ci.il production, 

step has been the shutting down of the Saunders Roe Mg 

n tvniitnrv pxnenditure is a net advantage; it was 

I lor instance that the unregulated *"*^£*5£ 

, military aircraft has resulted in the waste of at leas “0 million. 

, || (his seems small in comparison to the more than , 

, all types now made obsolete by rocket development. Still y 

on rockets than has already been wasted on P^nes, the Co 

, alive Government has of 

in pain's' rndusldalMurt by cutting down capital f 

' features of the present position 

, tiain in the world, while they should serve as 
i , ,i hi as an indication of thecountry’s potential strength and v Rainy 

■ the essentially restrictive policy which is at he root of Bnt^ 

, „ | ward ness is removed, the positive factor 8 of 
l„ M itc. These are indeed considerable, as indicated at the beginning 

I hi' two essentials for rapid progress are present an already eq j£PP^j. 

r . , Whir ,s more ,o , he point 

I he relatively high standard of living of the Br tish people. 

"" rJCTSi » the new conditions will require, however an 
.11.* altogether greater in scale and intensity, anc I even »« careM 
man has ever before been demanded of the British peop 

. Mr, Sli onfield fop. r.V.) has arsued SESfaUSt milS 
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tunities that are open ^Britain i^its^ Spe £ ml possibi,ities "n 

t ?4K^££35=5s-. 

the coal consumption It aDneiJ^’tv, cb accounts for some ilu 
next decade or £ZJt£ZZ5££? ^ n °‘ be enoug >> «- 
Oil was the first choice ZT “ te ? at,ve sour ce of power was 

generated by oil, but this was cleariy a SadT^ 1 7^ " ' ' 
imported at a high price beside* tL/I bd choic e — all oil I,;, , 
having oil supplies cm off in times of waT ^ f ° r 

energy opened almost 

the largest programme of atomfc^nerTv^nmd"? " ' S a,ready pli,M ’" 
the world (Table IV, p 48) This is nk, P ^ ' 0n ° f any coun "' 

kilowatts by 1965, a^d that ZZ hJ 7 produce 5 6 
not been for the demands of militarJ ^ farther in creascd find 
We may hope that a return to offissile 

obstruction and that the rapid J^ " atlonal sam ‘y will remove u. 

methods ofatomic power production atd Pm n nt f 0f eVer more 0,1,1 

a reduction in capital costs may within ad > wh atis even moreimpon 

cheaper than coal-generated power m*L ^ F™ make atomic I’""' 
out the expensive turbo-electric sear h may hope *o go further a ml . 
from nuclear processes and then mZ generatlng electricity di.oil, 

themo-nuclear ener^’n if ,°V° the position of 

already got a lead. * ’ thanks to the Harwell team, wc I,,, 

oldest industry^ oaf mng^oa?^, 1 ^ 5 as ‘° ,ose sig ht of Bril;,,,, 
for several decades and its value as a ha ° n an lncrea sing s, ,i. 

The mines, therefore, must nm be negl ^7°^ hSt f °‘ ' 

more research and that not so much f„ th ■ 7 y DCed n ? ore capita l an, I 
as in lessening the risks and hardships of 0fndning more «wi 

to the supersession of some of the minL^th 7*' h ma y even lc.nl 
ground gasification. “ es them selves through undn 

the positioiiof heavy^industrj^ partkrularlv^ ** nocessary to look i,,i„ 

here Britain cannot take the 'lead in a y ,mn and steel, to see whet lie i 

Wc Should „ ow bc tak |„V , e o k of he 2S B i r d r zati0n <»• 
change-over from the old to the new sc.VnHfi ! haS t0 take in "" 
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•he future, and where Britain i. „ k ' ly 


■ Lr - NUde “ «». P 102. 

The Times 20th March, 1958. 
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in nt.iii *i | *| hm r at the present time to be in the electrical and instru- 
* * m. m hi .» m lies of industry as well as in the completely new industry 
IgifcfciM • tttfinccring. 

ftl , . . t il skills embodied in aircraft design, particularly in aircraft 
pm* lockets, in preparation of materials capable of standing 
*m.i high temperatures, can be almost immediately transferred 
»i.u drill We have already a great advantage in the amount of 
iiiiMMihitlon on different types of atomic reactors that have already 
m i«M« o. a ml a further advancement of this should lead to types that 
U •* mlily exported and would perform a very useful function in 
«•. develop other countries. 

i M r* * hops in the development of thermo-nuclear energy, although, 
l§«l< m dn success of Zeta, this is still a speculative venture, that the 
i #11 o i ( of the scientists and technologists should be put, because 
i# Mi» i r wards are likely to be far greater than in any other field of 
Ui * him ( >ne must apply here, however, a principle put forward by 
$** » • h in i elation to operational research for military purposes. It is 
jiil Mu pioper distribution of effort between different enterprises, all of 
limn , annot be undertaken at the same time, should be by selecting 
Ifc «t w hu h have on the one hand the greatest expected ultimate gain, 
§ttd .« flic oilier the greatest possibility of achievement within a limited 
- Mi oily the solution is backing only those schemes that have the 
MitMuni product of these two quantities, though in practice, as we 
I«mm ipiitc know either of the variables, this will always be more a 
him ill judgment than of calculation. On these grounds it would seem 

* > • • Mi vide the effort so that the most research goes into thermo-nuclear 
mm - f * v where the prospective gain is enormous, though the probability 

i vmg production may be from twenty to fifty years off according to 
ImIiii ( ‘ockroft. On the other hand it would be well at the same time 
i n( the greatest development still into fissile energy plants of the 

* * i u i Hall and newer types, which, though of less spectacular yield, 

pi oved successes already contributing to the power supply of the 

* miH i y. 

I hough in the actual application of automation Britain lags somewhat 
hind, this lag could be quickly made up and turned into a lead. It 
i (-quires that the ingenuity of the electronics industry, which is well 
i Hoped in Britain, be turned in this direction and a corresponding 
limpness on the part of traditional industries to take up the new 
iImkIs. 

lu .t as the coal base of British industry can now be made a stepping- 
lone for a new atom-based energy, so the old textile industry of 
l»- mini which started the Industrial Revolution, could be the base for 
new chemical textile industry, or perhaps, even more radically, for a 
- - w la brie industry in which chemical products could be turned directly 
min doth or even into garments without the intermediaries of spinning 
mil weaving (p. 271). Such changes, however, run absolutely counter 
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aim at doing precisely the opposite^? 6 h™- t0 introdui< " 
them and using them as examples o’snnT^'^ them or 
. But it would be pointless toll SUpe [ sede rath er than I 
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P0 “-* ,rcna ' ,, “ I 
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“■hat advantages could be reape/if ^ve despite slK h a s y slc .,,, , ; 
Planned. Here it cannot be a „T Port .™» compkiei, 
which may well be • questlon °f resorting to the m 

Ante, tea or even 0 ^ ' YrT',? -* « SovIS E," 
multiple concrete-bridged fly-overe Yel" 8 eno ™ ous autobahns 
we are > in road building and street wTd C ° f U ’ d do much more- , 
by archaic property W Were not ham,!, 

quire some radically new way to reorgant d ° WOU,d ■ 

r os t :sS^^T , 

leading to an extremely costlv sir,, • J h concen tration is ahv„i 

Passenger but. „ha, i s mi' serious rT 8 ,f wn of fntfflc, not only 'i 
Ses d it tr u ffiC ’ ^ mCthod used to reduce tWs° n ° miC?0int ofview - 

p !f !, P m an °ther; and the nnlv tb con gestion in one p| „ 
radically solved is by introducing Y W&y the traffic problem can I 

men°B S' C °"' r01 ' ° f lra “P« WK ° f c , omro1 ' Prefer, w", 
rents .this is not a very difficult ernrinJ • dern e,e ctronic develop 
difficulty is to persuade a v?n, r n f ,neenn g problem (p 54) • t u„ . 

-cept it, even £ the * ^£*££**^8 aad an^ffic p^ 
until the transport in cities suchl LonT 8 W '" ,ha ‘ <« have to t 

SerTn' ° f day before anything EiT* T ' f '» a *ad stop 
oner an opportunity ® can done about it Tint it a 

heavy capita, costs * f «”«'*•* returns wittouf “ “E 

in an y country other than Rr,t„- 

er than Britain^ we would not have concluded the 
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Hi mhIh'.ii v, much less building and transport, before having 
Mh elementary question of food and agriculture. This is 
D (imlilion of a hundred years old a substantial proportion 
ht t n imported. Even with the greatest effort, however, it 
to maintain indefinitely the old type of balance of 
Main. in which the sale of valuable exports covered the import 
nt ft 111 1 tiiw materials for industry. Both of these are likely to 
III h»m that is in the long run, apart from any temporary 
Hhi.ru* strong competition, with new countries coming 
WlMm, is likely to bring down the prices of manufactured 

IIHhm thing more can be done to reduce one variable in the trade 
& tin amount of food imported. Now it happens for a variety of 

S lum, iIim to the war and also to government' policy dictated by 
| •»! him, that British agriculture has already undergone a consider- 
I (tttM*li’i niution. It is probably today the most mechanized in the 
Hint possesses, for instance, a number of types of agricultural 
B’hhiIs (juitc unknown in the very heavily mechanized agriculture 
mI I In I ini ted States or the Soviet Union. Not only that, but on 
W MmImmu al side the yield of crops is very high and the rearing of live- 
1 must developed. 1 There is also in Britain a development of basic 
Minimi research which is both the earliest and probably the best 
m mm, dll y of anywhere in the world, though still not on an adequate 

M H should prove necessary at any time to diminish food imports 
HmmiI damaging the standard of nutrition of the population, then the 
* open to a great reform of British agriculture, eliminating those 
t * * i * which are at present holding it back and making use of existing 
»* mm < . for entering into quite new projects. The present means avail- 
u, 1 01 agriculture are very much in advance of the pattern of land- 
s iding as it exists at present, much of it inherited from early industrial 
■ s hi from feudal times. With the number of farm workers reduced to 
t.Hh or less of those employed at the beginning of the century — there 
- only seven hundred thousand in the country altogether — the ir- 
Hionnl distribution of land in farms is simply a brake on production. 
1 010 could be done with even fewer men, without even upsetting the 
• < ird principles of private property in land, by a general redistribution 
Mul nitionalization of farming areas. Britain has gone so far in agricul- 
mi al development that the idea of converting the peasant village into 
die collective farm is already a century or more out-of-date here as there 
mm no more peasants, and farms have been for a long time factories 
pmducing food for a more or less distant market. A reasonable structure 
1 1 *1 British agriculture should provide at the same time for efficient food 
pioduction and for an interesting and rewarding task for all workers on 
Ihe land. The time has past when the peasant was the lowest of labourers. 
1 Sir E. J. Russell, World Population and World Food Supplies , London, 1954. 
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pations. p nence > s hould rank high among skilled , . 

in lo S He “anprevent ‘S’ "* ° f 1 arabIe ' a "‘ 

inTl °^ Urban areas > most of which have t^ 6386 by irrational 1 
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* » » *nv, unable to provide the necessary long-term loans 1 . Theyfor- 
s § flu* main reason they cannot do this is because of their huge 

# * in me on armaments. This is yet another reason why disarmament 

•( i i- nrlii the British people. 

* ♦« |m cater benefits would follow from a rapid increase in trade with 

* ‘ lira countries, particularly the Soviet Union and China. The 
?«*mm t I hiit the economies of both sectors are largely complementary. 
I* t* 1 1 miii the present socialist countries that we may expect to get 
*4a.u .n,il sources of raw materials, and they could take our most well- 
h*'.« i. died lines of engineering products. The damage that has already 
m* !• -iic to British industry by the qualitative embargoes placed on 
i imIiIcs such as the Soviet Union, Eastern Europe and China is very 
m*i Indeed and has been recognized to be so by leading business circles 
i» Out ' ountry, at least to the extent of partially modifying the embargo 
mi t hum. 

I "tul repeal of the embargo would have results much greater than 

• predicted by many conservative economists, for, by pointing out 
‘ m t imlc with the Soviet Union was never a large part of British trade, 

» think they have disposed of the matter. They forget, first of all, 
•* m t hide with the Soviet Union had always been held back on political 

muds ever since its foundation forty years ago. Secondly, they fail 
• - notice that the technical and economic developments of the Soviet 
‘ 'Minn have been so great that we are effectively dealing with a com- 
1 1* tdy new country, capable of disposing of resources many times — 

. * nimbly between ten and thirty times — as great as the old Tsarist 
i'Hvmt. Indeed, in any period of economic difficulty, trade with the 
• in I ist part of the world would probably be the salvation of Britain. 
Such trade, however, cannot be without its political implications: 
dune is no question of demanding any military alliance in return for 
' ♦ tide, but it is absolutely reasonable to expect a cessation of an actively 
I* ' tile political policy. Trade with China would have the additional 
advantage of being a market for types of machinery of which the Soviet 
i 'moil has already enough. The role of Britain may very well be that of 
in King on its allies, in their common interests, the need to abandon one 
luiulamental objective of the Cold War, the promoting the economic 
min of the socialist countries by the combined effect of blockade and an 
•Minaments race (p. 216). It is true that the blockade is increasingly 

' The amounts that might be made available in the form of long-term loans 
" Mild depend on the degree of effective reduction of armament expenditure. The 
ligme proposed at the 1957 Labour Party Conference was one per cent of the 
n.itional income, that is some £200 million per annum, or one-sixth of present 
•i i ms expenditure. My own view, as expressed in Table XXI (p. 246), is that it would 
!•• icasonable ultimately to provide the larger sum of £350 million per annum. I 
•im assumL:^ a cut in armament by two-thirds, which should release £1 ,050 million. 
1 he remainder of the saving would be divided as follows, £250 million going to 
welfare and £450 million to badly needed capital re-equipment for British industry. 
Ailnally, much of the sum allocated to the underdeveloped countries would be 
mail in re-equipping British industries to provide the production goods to be 
exported, so that effectively it would add to capital formation in Britain. 
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Nor is .his po “e „£ ZZTr! s,a ", of “ nsio " <P" ■ 

distant date. One of the results of th. t0 be adoptcd 

has been to force sociatist ro nt f h ' er Stages of the b '<>< ' 

also China and C ern eZT?’ I! 0 *,, 0 ^ the Soviet 

that is, at great expense to rr^/^* a V 1 ^ U P complete econniin. * 
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long or .o have very selus elrnTwhSt i" , W r' d 1 b<! “" lik "y u, L 
Britain’s dependence on U S t ra n 6 1 asted ’ at ,east not to Britain 
become an act of faith that few ston tnZ ^ ° n do * lar ? has for so Ion,, 
certainly not notably affect food fofr.nl m ' nC what ll mea ns. It would 
come from the U.S and G nh ,8 ner Y ° f ° ur food ™P‘>" ■ 

these are of a kind that coffidJ!^ u 3re paid for in doers' ami 

affect oil, for this, though largely paid foHn"? n’ Sewhere ' Nor neci1 " 
from the Middle East and wiih I P d • dollars, most of it conn-. 

doubt be found to convert to s^erhne^f^ 0i !’ WayS Would 
from the United States 13 ner rf >lf g; ^ fact > of Britain’s total imporp, 
tobacco. As Britain 2 priaL a ™ f COtt ° n 3 " d 10 pcr ce "‘ '<>' 
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ials exist. Now, there are no mw f ny product for which raw mater 
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of Britain. The general life for P~P'« 

help ,h is have already b!e„ 

•ho uisTr asMiK ,t » r nomte ^ •«— «» us! 
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ul. u .ipplication to Britain is a matter for the people themselves 
I pecially necessary here is an adequate provision for health, 
in .uni I lealth Service was a fine start, but it was more effective in 
Ihe dread of expensive operations and unpaid doctors’ bills, 
.n i ii. illy improving health. For that, we need the new hospitals 
dill centres, promised to us fifteen years ago. Only one new 
- .1 Ini', been built in Britain for the last thirty years, less than in any 
• m I n rope. In education, even greater changes are needed, but 
* H« best discussed in the next chapter. As for culture and sport, 

* ho various occupations of leisure, from gardening to mountain 
-I (here is already such a strong drive to cultivate and enjoy 
i hai all I hat needs to be done is to make the opportunities for them 
? i i *hl»’ lo all. 

i ih r tui mi nation of the prospects of Britain in the new world which 
i beginning to take shape shows that it is both technically and 
Mil y possible for the country, not only to adapt to the new con- 
4< h , but to benefit greatly from them. Britain can find in the new 
, , 1 1 unities offered a chance of renewal and expansion of its economy 
ii i the prospects of a better life for its people. But it can only do so by 
ilia (paling fully in the transformations of our times. If it chooses, or 
i* pi minded to choose, to continue in the old way, it will not hold its 
pi hi r , but will drop back to a lower rank among the nations and a poorer 
»..il more anxious life for its people. 

I .mi confident, on the basis of the whole history and character of the 
ti« iilnh people, that we will choose the forward path. In it there will 
i #. many and great difficulties some of which will be hard to foresee 

♦him* such an enterprise of this scale has never before been attempted. 

1 In’ economic task is nothing less than reconstituting British industry 
* a whole along new lines. Here it is not a question, as in the under- 
i. s Hoped countries, of creating a new heavy industrial base — this base 
oil*., with a full capacity for self-regeneration. It requires to be made 
billy elective, and this can only be done if new methods are injected 
mil new capital construction undertaken in time. This in itself means a 
im i ill economic effort and a jolt to our relatively easy-going, not to say 
n uliietive, ways of this century. It is absolutely impossible to do this 
without a drastic cut in military expenditure. We need to spend, as 
indicated in Table XXI (p. 246), at least £450 million of new capital a year 
..ii rebuilding and equipping our industries along modern lines, as well 
•n expanding their production in order to co-operate in developing 
luu Kward countries in the ways already indicated 1 . 

A policy of economic expansion is, I have argued, of vital necessity 

1 Mr. Chonfield {op. c/7.) proposes an ambitious Five Year Plan for British 
imluslry. This is economically and technically perfectly feasible, but seems to me 
miiucwhat naive financially and politically. This is because he envisages the changes 
m Ik carried out by the very men who have prevented any such advances in the 
i«iisl , and without the organized working class support that alone would make 
Ihcm possible. 
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f$#« |h imv opinion, will be a necessary condition for a general trans- 
m| Mulish industry, but by no means a sufficient one. It can 
(In Hv** In lime only if it is undertaken with enthusiasm and hope. 
Mh* in i I ns country already seen that hope arise at least twice, once 
Hi*- I m i and once after the Second World War; but because the 
\ j toil* h one which will demand more from, as well as give more 
- Mm |* i»p|r, i hey must this time be convinced and assured that their 
ml) not be deceived as they have been so often in the past. Only 
popular government with the continued support and criticism 
I Mt* |*« nple can carry such a radical and difficult change. 

Mh main drive behind such a government must come from the 
-tfnuo,! working class, for they have no interest in maintaining the 
i» .1 1 iclivc policy, and every interest in changing it. Furthermore, 
kit ha vo i he greatest chance of securing these aims, for the working 
m * m n greater element of the population in Britain than in any other 
mi i y II l he working-class is to give its support, it will demand, as, 
i. !»*«! h already demanding, a far greater say in the running of industry 
9l «m i m i before 1 . This is especially so in the transition to automation 
(Mu h will require rapid and drastic changes in employment and skill, 
i * MiiM'itiisI hat, along with nationalization, it will be necessary to provide 
- • mill h greater workers’ control and direction of management, 
»+!<• • Mi lly so, as the new type of industry will itself demand from the 
•dcit far greater skill, responsibility and intelligence than the old 
*‘i ) . At the same time, this should facilitate the assimilation of 
i* h is and active co-operation between the workers in the new 
••In dries and the scientists and technologists who will be responsible 
i » Us further evolution. A change-over on this scale must inevitably 
• rp away many vested interests and shake many well-established 
ImiI.ik Because time presses and the whole economic position of the 
Miiiiy is in danger, it cannot be undertaken so slowly as to be imper- 
plible, but must set definite targets to be reached in short periods by 
' Inch people can judge how things are going. At the same time a long- 
i hi go plan is also necessary. For there will be inevitable, unforeseen 
iliilu ulties to be overcome and. to prevent wavering, people must see the 
hue ahead. 

Here, 1 can not enter into a discussion on the conditions in which 
Mils change-over will be undertaken, but at least we know that this 
lime it cannot be as a result of another war, because a nuclear war 
would leave Britain in no position to reconstruct its industry. Any 
ui vivors would be hard enough put to it to scratch some wretched living 

1 The Plan for Engineering , adopted by the Confederation of Shipbuilding and 
I ngincc.'ing Unions in 1951, provides for nationalization of the main sections of 
llu* aircraft industry, the main mining machinery firms and shipping, shipbuilding 
and repair and marine engineering, and varying degrees of public control over other 
M-ctions of engineering, especially machine tools. At its 1957 Conference the Con- 
federation reaffirmed that ultimate public ownership was in the best interests of 
the membership. 
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I 01 CATION AND RESEARCH FOR THE 
NEW WORLD 

• unhid ing how the great changes we have discussed could actually 
d • place and at what speed we might hope to put them through, 
I most important factor has been left over till now, namely the 

* * dulily of trained men and women to carry out the changes in the 
i*l u r. and then to make them work. To many people, and particu- 

h i) in educated people, this has often been seen as a decisive reason 
no such rapid change is possible. Material resources may exist in 
mi\ it might even be possible, though admittedly much more difficult, 

■ l lull the resources were divided in such a way that those who really 

• I* d them could use them. But, it is asserted, all this is quite impos- 
! : m practice, because people are not actually available to effect the 

• nr* . There are only very few competent, trained people in the world, 
"i there never can be many more because the distribution of inherited 
- lligencc is strictly limited. Further, even if there were enough people 
' potential capacity, there could never be any way of training them 

.n i sc of the lack of teachers and lack of resources for the necessary 
•Hidings. I have even heard it argued, at a conference on education in 
\ i,i held just after the war, that the effort to produce even a literate 
population in India, on a scale that the country could afford, would 

* d* at least two hundred years, and this explained why, after a mere 
ini mired and fifty years under British administration, so little progress 
imd been made. 

Now, fortunately, I am not really obliged to refute such views because 
die knock-down arguments against them have been given by the 
»• Inal educational and technological achievements of the Soviet Union 
ami ( ’liina. It can no longer be seriously asserted that the native ability 
• , pisi not there, except on the unwelcome assumption that people in 
•mch countries as Britain and the United States are hereditarily more 
i upid than those of Russia and China. It is now only a question of how 
•non and on what scale it is possible to realize this human potential, and 
this will be the subject of the present chapter. We do not even need to 
iiiguc whether it would be worth while to do so, or whether in fact 
happy ignorance is a preferable state for the majority of mankind, who 
have after all had to put up with it ever since the beginning of time. 
I or we now know that the provision of a large scientific and technically 
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trained section of the population is an absolute necessity for the kind 
of world that we are already entering — the world of atomic power and 
automation, of scientific agriculture and medicine. 

Indeed, we have already passed the point of no return. Our lives and 
livelihood already depend on the existence of science and technology 
to the extent that it would mean the death of hundreds of millions and 
of the lowering of the standard of living of many others if anything were 
to happen to interrupt the flow of scientific education and discovery, li i 
true that what we have now is only a very small fraction of what we could 
have, but we have had enough to feel its loss very acutely should it occm 

Not only that, quite apart from the usefulness of science, the idea 
that all this knowledge could be made available and is the birthright ol 
every boy and girl in the world has got abroad, and there is an enormou . 
pressure for education in every part of the world, particularly in (Ik 
underdeveloped countries, such as has never been seen before. Why. 
therefore, does this case have to be argued in any way, why have w< 
not already got this kind of education in Britain and the older industrial 
countries, not to mention the colonies, where over 70 per cent ol 
the people are illiterate. The immediate answer is that education then 
has been for a long time one of the most treasured privileges of tin 
ruling class. It is one that has been shared only to a very limited extern 
with other classes or peoples, always reluctantly and never on a sufficient 
scale to endanger their dominance. This policy may not be actually 
consciously recognized, but these are the assumptions that are built m 
to the typical educational system of Western Europe and, in a slightly 
different way, into that of the United States. 

All through the Middle Ages in Europe the object of what little 
education existed was the training of the clergy. This did not only 
include instruction in their spiritual duties but also in the considerable 
administrative tasks which they carried out in their own lands and in 
those of the feudal lords as well. The clergy were, in fact, from the sixth 
to the twelfth centuries, the only administrative class in Europe. The 
first break with this monopoly came with the Renaissance, when ,i 
rising commercial class challenged this clerical monopoly of education 
in their own interests and added to studies of philosophy and theology 
those of the humanities and mathematics. It was Renaissance Humanism 
that gave us the higher education which effectively we still have. It was 
intended not so much for the clergy, though they still played their pan, 
as for the nobility, the gentry and the mercantile classes. It was in then 
interests and with great reluctance that the universities were reorgani/.n! 
and the grammar schools were founded, with their equivalents in othei 
countries, such as the French Lycees and the German Gymnasia. 

More popular education was generally frowned on, although religous 
dissenters used it for promoting conscious opposition to the Churclu . 
Here the pioneer was Comenius, the last bishop of the Moravian 
Brethren in the seventeenth century, whose enlightened plans for popul.n 
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ini alien for girls and boys in subjects of practical interest to them was 

■ inspire generations of educational reformers. In such countries as 
•iland, Holland, Prussia and Sweden, the usefulness of a widespread 

gH|Milnr education began to be appreciated. Yet it was not until the 
iMilnslrial Revolution that it became necessary to have at least the three 
M reading, writing and arithmetic — as a necessary qualification for 
•i l m factory or office. Even when this was conceded, on as cheap a 
• I ns possible, higher education was still carefully guarded. In fact, 

* i lie beginning of this century in Britain, it was available to less than 
i" i cent of the relevant age groups. 

I he battle to secure some measure of technical education went on 

■ mi very slow successes through the later nineteenth and early twentieth 

Even oil the eve of the Second World War less than 3 per cent 

1 1 he age group were receiving higher education in Britain, and of these 

••tily 28 per cent were in science and technology. The realization of 
iei successes in technical education began to seep through in the 
■»i after the war, and at long last led to some moves in Britain, for 
mi i pie, to the expansion of at least technical education, though the 
milvnsity figure has only risen to 4\ per cent. Even in technical edu- 
« l Ion the class aspect made itself evident in the keeping of it largely 
mi ul the universities and in providing technical institutes for part- 

• * * 1 1 1 ' Instruction of definitely lower than university standard. It is only 
«■* t hr last year or so that it is beginning to be recognized officially that 

• hi i , still far from enough. So now we have much lip service to the need 
- ■ Increasing our technical education, as shown in the 1956 White 
1 1 1 h i on Technical Education . 2 Nevertheless, in practice little is being 

-in indeed less than nothing — because with strictly limited resources 
i isc in prices is producing a virtual stoppage in educational advance. 
An attempt to present a flow sheet of education as it is today in 
j land and Wales is given in Figures 5(b) in comparison with that in 
Soviet Union, (a), and a typical underdeveloped country, but one 

• ih a long history of high culture, Iran, (c). It shows the so-called 
hiMilional ladder as something of an obstacle race with far more 
Ii.iik e of falling out than of getting to the top. 

I lie story in the United States, with its far greater wealth and its old 
lablishcd tradition of popular education, is different. Even though 
mm m some 30 per cent of the age group receive some kind of higher 
ini ation, less than 10 per cent of the students graduate in scientific 
■ I technological subjects. As a result the supply of technical manpower, 
iu»h better proportionally than Britain, is still far below that of the 
i»*l Union, as became fully apparent by the demonstration of the 
fMiimk.® 

i » s L. Cardwell, The Organization of Science in England , London, 1957. 

« iiid . 9703, H.M.S.O., London, 1956. 

» Mendelssohn, “The satellite’s moral for Britain”, New Scientist , 17th, 

• • m»Iu*i , 1957. 
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I lie Soviet educational system which is now setting the pace for 
^Im.ilion throughout the world, was built up with enormous labour 
-■I sacrifice during forty very troubled years, not as in Western Europe, 
*•» « In* basis of universal literacy, but from a population largely illiterate, 
*»< i ha l the first task was to provide elementary schools for all. Only in 
j 'l was it possible to build up a secondary school education, which 
i nine universal in the cities from seven to seventeen in 1956, and will 
* * universal throughout the country in two years’ time. Higher edu- 
hu n Mi was divided, in a way more like the German than the Anglo- 
-m. ncan system, into a number of separate higher teaching institu- 

• •n * universities (limited to science and art subjects), engineering of 
mm miis types, agricultural and medical, economics and other adminis- 

imm subjects. It was continuously expanded by increasing the size and 
•Hither of these institutions until at the present time it caters for some 
• i in of the age group and will cater for as much as 40 per cent in a 
■ 1 years’ time. 

\ similar endeavour has been taken up in China, where even more 

• pul progress has been registered. Here the first problem of educating 
mu 60 million children is being successfully tackled, though it is strain- 

I In* intellectual resources of the country. The achievements in the 
u i l Inion and China show that any part of the world, whether it is 
»* nldcr industrial country with a tradition of class-limited education, 
u H undeveloped country where there is not even any popular literacy, 
n. expand and transform the whole range of education from kinder- 
• H u lo university. It also shows that to do this as rapidly as is needed 
i * inn rs a conscious and organized effort far surpassing that which has 
n pul into education heretofore in capitalist countries. 

Ilu initial needs of industrial and of underdeveloped countries for 
1 1 ion are at the outset very different, though ultimately, once the 
I of production is everywhere raised — that is within a couple of 
• it ions at the most — the same type of education will be necessary 
ill and will be available to all. For industrial countries where there is 
.uly universal elementary education, the main drive must be for 
i a o ved secondary education on a larger scale and with more emphasis 
< mnee and technology, and also for a greatly expanded higher 
1 1 mu in order to provide sufficient personnel to deal with the prob- 
k i of an industry and agriculture based more and more on science. 

1 1 r. not only a question, however, of training the technicians and 


1 data for the flow sheets shown in Fig. 5 are drawn from a great number 
! ltd sources, including the U.N.E.S.C.O. World Survey of Education , Paris, 
I hey attempt to show, by the thickness of the black or shaded portion at any 
On- proportion of that age-group enjoying a particular type of education. No 
•uii i, therefore <.aken of changes of population, of the post-war “bulge” in 
• ••I in the far more severe gap, due to the war, of unborn or dead children, 
'••ling to about ten million, in the Soviet Union. They also represent in all 
ilu educational system as it was in 1955, and take no account of the changes 
•it tonal systems which are still going on, particularly in the Soviet Union. 
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scientists, but also of promoting a general appreciation of science an 

all the population so as to achieve a high degree of participation in ii 
work of transforming the economy. It would be of little value to chant* 
over from a superior class of clergy or manufacturers to one of scienh i 
and engineers. If the new industrial revolution brings real benefits, ,n- > 
the foretaste we have of it is full of promise, it also demands much m< •* 
understanding than did the old way of living. There will be fewer borm 
jobs, in fact there need be no boring jobs at all, but more people, in tim* 
practically everybody, will have to do far more thinking than has cv» * 
been done before. 

We have to consider that, in the course of the next half-century 01 
we will be moving towards a new equilibrium in the distribution « 
occupations. A hundred and twenty years ago in Britain, and still ovn * 
very large part of the world, 80 per cent or more of the people w< i 
occupied in agriculture. In those times and places it was much mm. 
important to have practical experience than book learning. Now. 
industrial countries, about half the labour force is connected dim ii 
or indirectly with industrial production and distribution, the remain*!* • 
being in administration, education and other services. Only some h 
per cent are occupied in technical jobs and a far smaller numl»*i 
about one-half percent, in scientific research. With the advance of am* 
mation the proportion of factory workers will drop rapidly, and so \un 
that of many clerical occupations and even of distribution and transpoi » 
occupations. Although the net result will be a smaller time spent in wm i 
of any kind, the numbers of people in highly skilled and scicnhi 

The three diagrams in Fig. 6 are drawn to illustrate in a semi-quant iimi 
way the changes in the relative proportions of the major human occupations, • • 
various periods of elapsed history and their possible extension into the luim 
They accordingly take no account of the great changes in population which Im 
occurred; any attempt to do so would have made it impossible to see the <!■ 
tinctions in the early periods. 

The first diagram (a) dealing with the broad sweep of history is necessarily it 
most speculative. It is put in to show the 5,000 years during which agriculUiu l* 
been the dominant human occupation (| A marks the onset of the agricultm 
revolution). The decrease of hunting shown is relative rather than absolute. I Ii* • 
were probably more hunters and trappers in the nineteenth century — on acum. 
of the fur trade — than in the paleolithic. On this time-scale, the First and So . 
Industrial Revolutions (I \ and f II) can hardly be seen as separate ; a line sihi.u 
at the beginning of the nineteenth century marks the transition from handici.ili » 
manufacture. 

The second diagram (b) refers specifically to Britain, and is drawn to brim: ■ 
the transition between the First and Second Industrial Revolutions. The circK 
the diagram are derived from very imperfect census returns, but they are snl 1 1 * 
to show that the era of manufacture as the chief human occupation is coming in 
end. The lines for the near future are based on recent trends, particularly in u 
growth of science and engineering, which is doubling every eight years or so, ;m«i 
likely to go on doing so, at least for another fifty years. 

The third diagram (c), on an even larger time-scale, is a frank prediction, li- 
the lines suggested in Chapters VII and XII, of the probable changes in occupat i. 
of an underdeveloped country on the way to industrialization. Here the First •• 
Second Industrial Revolutions are entered into at the same time. It is based i>.h • 
cularly on the experience of China, which is today at the stage corrcspondmi 
1970 on this diagram. 
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Fig. — Changes in occupation in the past and the future. 
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SCIENTTRC AND TECHNOLOGICAL MaNPOATR .956 


Country 

Total Number of 
Fully Qualified 
Scientists and 
Engineers 
( Thousands ) 

1 

Total Population 
{Millions) 

Scientists and 
Engineers as % of 
Total 

Population 

Industrial 
Workers 
per Scientist 
or Engineer 

Scientists 
and Engineers 
per 1000 Tons 
Steel Produced 

U.K. 

160 

50 

0-32 

70 

1 

U.S.A. 

1,000 

168 

0-60 

22 

10 

U.S.S.R. 

1,000 

200 

0-50 

26 

21 

France 

60 

44 

014 

115 

5 

W. Germany 

120 

51 

0*24 

82 

5 

Other European 

400 

266 

Oil 

80 

9 

China 

100 

600 

0017 

80 

20 

India 

50 

380 

0013 

100 

30 

Japan 

100 

90 

Oil 

85 

9 

Others 

100 

888 

001 

150 

30 

World Total 

3,000 

2,737 

01 

45 

10 


I 


a 

a 

SL 








Sources: Based on Shortages and Surpluses of Highly Qualified Scientists and Engineers , D.E.E.C., Paris, 1955. 
Annual Report of the Advisory Council on Scientific Policy 1956-1957, H.M.S.O., London, 1957. 
National Register of Scientific and Technical Personnel in India, New Delhi, 1953. 
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Higher Education: Total Enrolment of Students of Science and Technology, 
including Medicine and Agriculture 
(Thousands) 


Country 

1938 

1947 

1952 

1957 

Number 

Vo of 
age group 

Number 

Vo Of 
age group 

Number 

I % of 
j age group 

Number 

! Voof 

\ age group 

U.S.A. 

360 

| 

3-7 

650 

7-4 

560 

6-4 

620 

7-0 

U.K. 

28 

10 

43 

1-6 

49 

1-9 

52 

2 0 

U.S.S.R. 

440 

! 

3*6 

790 

5-3 

1,070 

6-9 

1,500 

90 


Sources: Based on Returns from Universities etc. in Receipt on Treasury Grant (for various years), H.M.S.O., London. 
Scientific Manpower — 1956 , National Science Foundation, Washington, 1957. 

National Economy of the U.S.S.R. , Moscow, 1957. 
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holding back the advance should be examined in more detail in <»i-i 
to find out to what extent they are real reasons and to what cm- 
they simply represent a mixture of economy and complacency, ki 
on a firm belief in the class limitation of education. 

We may not agree in every case with the American Senator wit 
remarked— speaking of Sputniks— “There is no problem that cam. 
be solved by signing a cheque,” but at any rate the problem of impi 
ing education will not be solved without considerable expense, <••• 
siderable that is in comparison to what has been spent on educaii* 
up to now, but very small as compared to other expenses of fai I* = 
ultimate social importance. 

The figures in Table XVII show that this is so, even for the wealllnr 
countries. It is not that these countries could not afford education, !»«.• 
that they prefer or feel obliged to spend it in other ways. In the l linn a 

TABLE XVII 

Military, Educational and Welfare Expenditure in the U i 
U.S.A. and U.S.S.R, 1957 


Type of 
Expenditure 

U.K. 

U.S.A. 

U.S.S.R. 

£ billions 

%of 

total 

$ billions 

%of 

total 

Roubles billions 

% of 
total 

Military 

1-53 

44 

44-3 

59 

96-7 

33 

25 

Educational 

0-68* 

20 

16*5* 

22 

67-3 

Other 

Welfare 

1-25 

36 

14-0* 

19 

109*4 

40 

Total 

3-46 

100 

74-8 

100 

273*4 

100 


Note: * These figures have to be estimated as national and local expciuli 
tures are involved. 

Sources: Statistical Yearbook , 7957, U.N., New York , 1958. 

Statistical Abstract of the United States , 1957 , Washington, 1957 
Economic Survey of Europe , 1957 , U.N.E.C.E., Geneva, 1958. 
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educational expenditure comes a very poor second to military 
mill urc, it is 42 per cent of it; Britain is not much better at 44 per 
* while even in the Soviet Union educational expenditure is only 
i cent of military expenditure. Once there is any serious measure of 
imminent, money would no longer limit educational advance in 
Inal countries, and there would be enough to spare to help badly 
I* d education in the underdeveloped countries. 

* I'Micy, however, it has been urged, is not the limiting factor even 

* Imnslated, as it can readily be, into buildings and equipment, 
i . I he critics argue, it is that there are not enough people to do the 
I here is a shortage of schoolteachers, especially in science, as well 

4 diortage of professors for the new universities that would be 
1 d Now we have the examples of other countries to show us that 
Utter shortage is not a necessary one — there are plenty of young 

* Mh is, research workers, junior lecturers today who could quite well 

• xnoted immediately to full professors with proper salaries. In the 
nineteenth century many professors were appointed in their 

m s If it were possible to create new universities in the fifteenth 
iHlccnth centuries it should be even easier to do so today. One 

• vni doubt whether the cry that the sacred standard of education 
U lowered would prove to be true. In the enthusiasm generated 

• lupid increase in education, it may be that some of the older 
pled truths would not be adequately taught or might even be 
" !v overlooked, but on the other hand the students would have 
i» more opportunity of thinking for themselves and discovering 

i mills, perhaps better fitted for the new times. We will return 

* • io some considerations of how this change-over could be achieved 
'• lull (pp. 199 ff.). 

' i lie need of the already industrialized countries is essentially for a 
i proportion of higher technical and scientific personnel, that of the 
(developed countries is for general education all along the line, 
•mil foremost for literacy. Luckily, we have had enough experience 
1 i extreme conditions in the last few years to realize that the 
lem of illiteracy is not by any means as difficult as it has been made 
1 » be. It has already been almost solved, and on an enormous scale, 
'••u eight years in China. In the more advanced and populous 
Mum and Eastern provinces, urban illiteracy has been almost 
lied, while in the country districts more than fifty million adults 
1 Mining to read, and nearly all children are attending elementary 
‘h -I In the west, and among the non-Chinese nationalities, progress 
> • .sarily slower but there also illiteracy will be wiped out within a 

• Mil ing to the Hsinhur News Agency, 9th May and 10th June, 1958 : 

• Million people are actively taking part in the nation-wide campaign against 

Illiteracy has in the main been wiped out in 156 counties in various parts 

* mmtry. A movement has been started by the masses to set up schools with 
•os 1 1 investments, with emphasis on the building of primary schools. So far, 
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It has needed quite an effort there to achieve the degree of literacy, u 
volving not only trained teachers but a large proportion of the literal* 
people who were used to teach the others and even newly taught illitn 
ates were sent to teach complete illiterates. Inspired by the new pride « 
liberation and the campaign for universal literacy — an essential In 
step to reach economic independence — it went with a swing, eve 
though some recognized sadly that this was the end of the privilep » 
of the old class of intellectuals or landlords who had effectively ml* 
China for three thousand years. 1 

Similar progress is now being made, but rather more slowly, i 
India and in many other countries. Even where the government is siiii 
colonial as in many parts of Africa, so that there is little or no assistant 
to popular education, the people have taken it into their own hands i 
be able to anticipate. One of the first acts of the British administratin'' 
when faced with the Kikuyu uprising a few years ago, was to close down 
the native schools, which were considered to be nests of disaffcclm 
as were the hedge schoolmasters of Ireland two hundred years np 
Now that the country is once again pacified, what is being done h»< 
“native” education may be judged by the £2 a head provided for tin 
education of the African children — most of whom, accordingly, gel n 
education at all — compared with the £150 a head provided for lit* 
European children. 

1 As an example of a daring break from the past is the planned changcon 
from the use of the age-old Chinese characters to a Roman script which showM 
be complete in thirty years and may be in much less. 


the 7 provinces of Kiangsu, Chekiang, Honan, Hunan, Fukein, Kiangsi, .h 
H eilungkiang have basically attained compulsory primary school educain» 
Counted by counties and cities, the total number of counties and cities that In 
instituted compulsory primary school education has reached 1,070 according ' 
incomplete statistics from 23 provinces and autonomous regions. Now 90 pci < * 
to 98 per cent of school age children in these counties and cities are study iin 
schools. 

“The number of new middle schools set up in various parts of the county • 
also remarkable. More than 130 higher educational institutes have also been ». 
up by 16 provinces and municipalities. Many new scientific research institutes lu 
also been established. 

“The total number of peasants in 13 provinces and outskirts of Peking who ... 
now studying in spare-time classes has grown to 46 million. This is nearly on- 
tenth of the country’s total rural population. 

“Illiteracy has already disappeared among the overwhelming majority of you. , 
and middle-aged peasants in China’s northernmost province Heilungkiang. 

“In many areas in Hopei Province, over 90 per cent of the remaining illitci 
young and middle-aged peasants have been enrolled in spare-time classes. Rep... 
from many parts of the country show that whole peasant families are going 1 
school. 

“Today a common watchword among the peasants is ‘to make rapid progm 
both in spring sowing and spare-time study’. They take textbooks and blackbo.u 
with them to the fields and construction sites. In Lungki county, Fukien Proviu* 
peasants have written newly learned characters on the rocks and trees neai n» 
fields in order to memorize them. 

“In many areas Secretaries of local committees of the Chinese Commum 
Party are giving direct guidance in the anti-illiteracy campaign. Visiting gic 
are sent by peasants to areas which have achieved outstanding successes in onl» i 
learn their pioneering experiences”. 
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I lowever, this restriction of education is only a despairing hope of 
ft. ’Nerving foreign domination through enforced ignorance. The general 

■ iiliment of the whole world favours the provision of universal literacy, 
"•.nothing, though pitifully little, has been done also on an international 

. .is under the auspices of UNESCO over various parts of the world, 

' ‘i develop interesting and cheap methods of introducing literacy in 
•ml. varied countries as Mexico, Morocco, India and Thailand. The 

■ 'd difficulty is to find the money and the political drive. “Operation 
i llrracy” on a world scale would in fact only cost §10,000 million 
■nd could be virtually complete within about five years. 

I hough far less in scale, the task of providing middle and higher 

■ duration is likely to be more difficult and to take longer. This for 
•"dunce has proved the main bottleneck in Chinese education, because 
'•" number of people capable of being trained for scientific and technical 
i ‘•’s depends on the output of the secondary schools and this in turn 

ii die output of the primary schools from five years back. The effect 
•I new Primary Schools, therefore, does not make itself felt for some 
.' irs. As, meanwhile, the country could not wait for adequate supplies 
I technicians, recourse was made to education of a semi-adult type. 

« "ling workers were taken into special schools attached to the univer- 
sities and given the necessary training in literacy and elementary subjects 
lit them to enter the universities after two years’ study. This is not 

• i. umed as the equivalent of a proper secondary education, but, given 
the needs of the time, it did do the job and produced the thousands of 
fulogists and engineers necessary for the first and vital stages of the 
luiiisformation of the agriculture and industry of that vast country. 

Such crash methods may be necessary in other undeveloped countries 
In uny case it would be wrong to hold up the development for lack 
■i suitably trained native personnel. Although foreign advisers can be 
"-"ii and indeed can perform an essential task in underdeveloped 
mnlries, they can never be there in adequate numbers, nor can they 
i mu lion as teachers as well as executives unless they are surrounded 
•mil backed up by persons with adequate training to appreciate the 
i".inls they are making who will be ready to take over from them 

• H liiu a few years in their jobs of training new workers and advancing 
til'' level of technique (pp. 123 f.) 

I lie objective of the industrialization of a former colonial or other 
'• ' Imically backward country is not to make it an imitation of an older 
•■"lust rial country. It is a task undertaken by the people of that country 
"i order to produce their own kind of industrial culture and to stand 
"i their own feet, not only technically but also scientifically. This, in 
ti t. has happened in certain cases even before the liberation or the 
iliistrialization of the couiury, notably in India, where a few devoted 

■ ii, overcoming great difficulties in absorbing a foreign culture through 
i I "reign language, did make a name for their country in the fields of 

1 1 1 act science. 
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These achievements are no longer enough. What is wanted now ,n 
scientists who can appreciate the particular needs and particular gem. 
of their own country and do there with and for their own people wli.e 
no foreign scientist could do. On account of the international charm i. 
of science, it is essential for the self-respect of the newly indust n.. 
countries to share fully in international scientific life. At first, perliap 
they need to absorb existing knowledge and then, as soon as possihl. 
to make their original contribution. But this need not involve an 
great delay because scientists mature early. It only requires the csi.il 
lishing of the institutes for fundamental and applied science from (!». 
very beginning of reconstruction. Indeed, this was the policy Lenin w , 
already applying in Russia right from the darkest days of 1918. On 
of the more far-sighted tasks carried out by the new Indian governm cm 
just after the liberation, was the setting up of an active Departmenl m 
Scientific and Industrial research, with twelve major research institute- 
This has been criticized on the grounds that it was too early to withd r.i\ 
scientists from the task of teaching to that of research but the emu 
in my opinion, was on the right side and it should be corrected, not In 
slowing down the growth of the research institutes, but by the accelci.i 
tion of that of the science departments of the universities, particular!* 
on the practical side. 

This production of technicians in adequate number is only the lir.t 
charge on higher education in rapidly developing countries. It is equalb 
essential that the basis should be laid, as early as possible, for fuiulu 
mental science both in university teaching and in research. It is true tli.K 
in the first five years Oj the Chinese Republic, as was also the case m 
the early years of the Soviet Union, trained research workers wen 
needed more for teaching than research, but this was admitted to be .. 
temporary phase and is now practically over. The beginning of genuin. 
research, without which no effective university teaching can take pku . 
has already been organized on an adequate scale through the i. 
organized Academia Sinica. 

Naturally, in the building up of science in underdeveloped country . 
it will be desirable to keep as much foreign contact as possible both In 
the visits and residence of foreign scientists in the underdevelops I 
countries, and by the taking up and training of their scientists in mon- 
well-established scientific centres abroad. Indeed, this has been done m 
India where most students go to Britain, and in China where most g«. 
to the Soviet Union. These national limitations are due to the political 
division of the world and it would be well if they were completely wiped 
out and students could go to the places where their interests are besi 
served. It is in such studies that permanent links are set up which should 
go far to weld the whole body of science together as a common human 
enterprise. 

Once the necessity of raising the educational level and producing an 
adequate number of highly trained people in all countries is understood 
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*m| admitted, we can consider the real difficulties in the way and how to 
- ' Home them. For although actual practice has now demonstrated 
m many countries the task to be a possible one, it has also revealed 
■ a i difficulties and many shortcomings, the lessons of which should 
’ learnt in making any further efforts in the same direction. The 
rMoal state of economic and political stress under which the major 

• m 1 . formations have occurred in the last few years, have in themselves 
.‘•vented the problem being considered sufficiently clearly and dis- 
m • Monately to avoid repeating many of those mistakes. We 
i.mild now, in the countries that still have to carry out this revolu- 
•“ii in education, be able to think more logically so as to avoid 

On m. 

In Britain, for instance, the principle of an equal educational oppor- 
* ■niily for all children was supposed to be embodied in the Education 
s, i of 1944. Its object, according to the White Paper on “Educational 
M. . onstruction”, 1 was . to secure for children a happier childhood 
••! a better start in life; to ensure a fuller measure of education and 
i 'I mh (unity for young people and to provide means for all of developing 
various talents with which they are endowed and so enriching the 
utlinitance of the country whose citizens they are. . . .’’This was to have 

• n achieved by compulsory education up to 16 years of age, followed 
. (lie alternative of a full-time common secondary school or a part 
.in people’s college. What we actually got was compulsory education 

l\ and an effectively class-segregated secondary education. Never- 

• less, the only possible source of supply for the far greater numbers 
lin will need to receive higher education for a modern scientific-indus- 

“ in I slate is the whole population without discrimination. To remove that 
b •. Mini nation is a very difficult task which is as much political as 
In. ntional. 

We must start from recognizing the fact, given the marked class 
induction in capitalist industrial societies, that boys and girls from 
•MM. ‘lent kinds of homes have different abilities. In tasks mainly of an 

* lulcmic or literary character they will receive very considerable 
“nl almost automatic training in middle- and upper-class homes, 

..I none or little in working-class homes. Selection for higher education 

• “ i lie past was based quite frankly on class and wealth — a few of the 

mu managed to get up through genius, luck or favour — but it was 

• ognized in all countries of Europe that there existed a more or less 
M ilitary professional class or intelligentsia. Similar and much more 
m i able intelligentsia were to be found among the Brahmins of India 

•ml (lie Mandarins of China. It was from this educated class that 
**tmlidates for all senior administrative and educational posts would 
•t molly be drawn. The distinction was not so clear in the United 
i lies where originally money, and the skill to make it, counted for 
•i. h more and class for much less, and where all kinds of more or less 
' find. 6458, H.M.S.O., 1943. 
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o7wiS t ™S ! „„1 enriChmeM “ iS,ed f ° r e " ler P™ i "e People will. 

In Britain, the number of students, in all subjects, receiving hi.-l,. , 

“» or 4i per cent of the corrispo'nding agf X 

of he eirl! Ti represenl ? 7 per cent of the boys and 2 per . ,.i 

ootenfifliv ° f t ^ e J orres P° ndin g a ge groups and that in fact wc Inn, 

l l f be t0 ■“? n th ' S C0Untry ’ and t0 a ,ar 8 e extent 

the womln f d induStnal countrie s, another half of the population 

In BritafTthl 0 P ut . lnto r the r occu Pations requiring higher education 

on^i^^ C K 0n ! OT - {UTtbst education by wealth was repU-.t 

versKw 19 t 44 by se ! ectlon through intelligence tests-the coni.,, 

educa ionlf 1 f aminati0n ' This examination effectively settles «!„ 

twelve for hv °f C n ery 1° y a " d girl before they reach the ^ 
controlling the entry to the Grammar Schools, it ctl«. 

Direms pin fi he / ay t0 , h,gher education for all who fail— unless the,. 

“Public Schools ” n ° Ugh m ° ney t0 SCnd thCm t0 thC Pdvate and exclusni 

Moreover, as the selection had to be made to provide for a numbn 

than th0SC avaiIable sim P ] y t0 moderately 
still do ” tS , ! he ehddren of the really wealthy going then, as thn 
eetmnrWd P ? ' C ^hools”— opportunities for education did mu 
for Tilri!^ !f P t l3n they had been before - Nor d'd the children chosen 
Thic £ 1Cr i edU f at [° n C0me from a markedly different type of home 
discrimin a ar ^ r becaus r e , w ''thout any necessary intention, the test, 
£— m u ° f chlldren from Professional and lower middl, 
loonhoW aga,ast . those °J ^e manual workers. In fact, owing to tin 
of ? th P chered for paid students, practically none of the children 

schoik Pr0f u SS u° na 01 i 0ther classes went to the secondary mod..,, 
rnnntrl ,?'? m } um P^ d 80 per cent of the children of tin 

y ’, andft -° m w hich it is practically impossible to go to tin 

deernS t‘ eS k Nom '" al,y those going to grammar schools were thov 
deemed to be capable of profiting by higher education though, in l a, t 
for one reason or another, mostly financial, only some 20 per cent „t 
them d ° so, the rest falling out on the way. It is the limitation of tin 
selective process that has made many people say that there just arc mu 
ough people with ability in the country. However, some of the com 
prehensive schools set up by certain progressive educational authorin, 
did not make these distinctions. Experience there showed that tl„ 
se ection at eleven-plus was by no means even correlated with tin 
type of academic performance. Those who failed the eleven-plus 

C 'w M^lls 6 l Ve %‘/v ere M C,aS l di f inCtionS in education are appearing. ,. 

. ' . • 7J lls ’ ™ e P ° we , r ph,e ' N ew York, 1 956, and W. H. Whyte Jr The On;,,,, 
zation Man , New York, 1956. y * nL 

in 2 1956 E onIv n i4 a ofnm!i S ’ of 325 ’ 650chi,dr en leaving Secondary Modern School 

Grammar Schooh. Tn s ^ *° Universil y- Of 88,496 leaving Second.,, 
urammar Schools, 10,527, or 12 per cent, went to University 
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li schools often did as well as, if not better, than those that passed 

• ' In other words, there are more young people of promise to be found 
lining the rejected 80 per cent than among the successful 20 per cent. 

I have discussed these questions in some detail as they indicate there 
it something wrong with the tests rather than the children. The same 
pMiu iple applies logically to the whole educational system. We cannot 
* * i u'l't to make a big quantitative change in education, to start educating 
jmt cent or 25 per cent of the population up to the age of 25, without 
1 1 mv ting a considerable change in the content and quality of the 
Munition. In fact the methods of education both in secondary and 
her education in capitalist countries such as Britain are necessarily 
iMiihly at fault because they were aimed originally — and still are largely 
it producing administrative officials, businessmen, or mere gentlemen 
i Insure required for a culture that is fast disappearing and, secondly, 

. .itise they were developed for children from the homes of gentlefolk 
*Hli their habits of leisured life and their opportunities of culture. 

A study of the time-table of our grammar schools, with its weight in 
; * our of languages, English and history as against science and mathe- 
mmiics, shows it to be only one step removed from the old grammar 
liool, the object of which was to introduce the pupils to the necessary 
i itln and Greek to make them pass as cultured gentlemen, and from 
hu h wc have only begun to escape in the last fifty years. The new 
iiiinge required will probably be greater than that. 

I ( is the inability of so many children from working-class homes to 
- hi with this kind of education that makes so many schoolteachers 
m»I even education authorities maintain that they are not suited to 
i lirr education at all and these are repeating in a modern form the 

• •ids of Dogberry: “To be a well-favour’d man is the gift of fortune 
! il to write and read comes by nature.” 2 These schoolmasters would 

ulior think badly of the abilities of the majority of children than of the 
nil of their profession. The tragedy is that this is all done with the 
gn itest of goodwill and even of devotion to teaching. The only trouble 
i lm( the teachers are so busy teaching that they have no time, and 
i ordingly they have had no training and little incentive, for thinking 
•w teaching needs to be done under the new circumstances of the 

• h which demands education of the mass rather than of a selected 

I he fundamental principle is that we must take all the children as we 
nuil them, at least for another generation. If most of them do not fit 
to the present educational scheme, it is no use blaming the children, 

■ mi* must be something wrong with the teaching. This something has 
he found out by adequate study and research, including the experi- 
« nl of trying oul new teaching methods and rapidly discarding the 

' It Simon, Intelligence Testing and the Comprehensive School , London, 1953. 

4 Much Ado About Nothing , Act III, Scene III. 
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old objectives of purely literary education. Now we may hope thal ... 
of this constructive experimenting will go on in education but it « 
be useless to expect any overall change unless its results can be apple 
on a larger scale than at present. This would involve quite considei.il 
financial provision, ultimately, for a complete internal reconstriu 1 1 
of our educational system. 

These difficulties are not by any means peculiar to British educate 
— in different forms they occur everywhere. In the United States ifi. 
voluntary and almost casual aspects of education, together with ii.. 
extremely low pay and lower consideration given to teachers, raises H. 
problem in a different form: how to produce courses which \\i 
teach something and at the same time amuse the children sufficiently r 
attend to them . 1 

In Continental Europe, including the Soviet Union, the profile . 
is rather a different one, that of finding a system of teaching win. 
can be followed without absolutely exhausting the pupils. What u , 
done in the Soviet Union, after a short period of radical education ii 
reform undertaken without proper preparation, was an attempt t>. 
impose on a far larger and less well prepared group of children tfi. 
whole syllabus of the old high schools, together with a lot of new main i a 
needed to fit the children for a scientific and industrial world. I Ii . 
has been an enormous teaching load on masters as well as on pupil 
and it says something for the toughness of both that they have manual a 
so well for such a long time without breaking down. However, this < > 
is now recognized and is being put right 2 and, there again, we will 
probably have something to learn from it. 

One fundamental question that must be discussed is that of speciali/.i 
tion and the stage at which it should be introduced. The British traditi. 
has been geared to preparation for universities, even though only i 
per cent of the children can expect to go there. The demands of n 
aminations and scholarship competitions push specialization still 
further back into the schools, so that, for instance, the great division 
between the sciences and the humanities reaches back to the age of low 
teen and even earlier. In the Soviet Union, on the other hand, all school 
are comprehensive in respect to subjects up to the age of seventeen. At tin . 
age, however, absolute specialization sets in. The young student i 
accepted, not only for a particular university or technical, medical . 
agricultural school, but also for the particular kind of faculty fin 
example, physics or electrical engineering — in which he will study duriii|> 
the whole five years of his higher educational career. 

Some degree of specialization there must be, but it would seem 
particularly dangerous in the new age to attempt any specialization n 

1 .Scientific Manpower— 1956, Washington, 1957. Message from the President ■ 
United States to Congress on emergency action in education , 27th January, 195.x 

2 “The Overloaded Syllabus” S.C.R. Soviet Education Bulletin (1957), Vol I 
No. 2. 
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ihc direction of science and technology which prevents the children 
i * M mg an adequate picture of their literary culture or of the political 
•hkI economic system of their country and of the world. I would, 
myself, favour a continuation of more general education right into 
dir university level. However, this seems a council of perfection because, 

• already indicated in relation to the Soviet Union, the amount re- 

• i uued to be learned even in the specialities is now so increased. Conse- 
•inently, to demand at the same time the doubling of the work, by joining 
die humanities to the sciences, is to ask for more than the human 
hiain can cope with. 

At least this would be the case if we continued to construe humanities 
and science in the way we do now. The present syllabus is, in fact, a 
i ind of geological record of the education of the past in which stratum 
upon stratum is laid down one after the other. We can discern, even today, 
dir old Classical of Greece and Rome, the Mediaeval Scholastic, the 
Mnmissance Humanist, the Eighteenth Century Enlightenment, the 

• •• dial Gradgrind and, rather unconsolidated at the top, various efforts 
*l a child-directed project education of our own time. To get the whole 

l l his into a student’s head requires massive compression involving 
Minsidcrable distortion. What we really need now is a literal meta- 
morphic process, a general scrambling of education and a concerted 
attempt to think out anew, not only how to teach, but what to 
dm h. 

As a result, a lot might go out: overconcern with the technicalities 
I language, which children learn from each other in foreign visits 
much better than from a teacher; a lot of dull facts in science. But, also, 
mu 1 1 would have to come in, particularly the knowledge of the structure 
I l he administrative, economic and political world, into which the 
hi hi will be going when his education is over. 

I here is, indeed, another reason for change, which did not exist in 

• ay of the previous reforms of education, though Comenius with his 
people’s schools” foreshadowed it. If we have to teach, not a selected 

• • w hut everybody up to the ages of eighteen or twenty-three, we might 

nonably expect that the character and methods of education would 
t» i vr lo be radically revised. One object would be to ensure that no one 
u. left behind because he was too slow — he may not be stupid but 
<tly thoughtful, or was held back because he was too quick — more 
•aid be given to interest him. 

1 lowever, we must face the fact that with a rapidly growing civiliza- 
•ii, I he young will year by year have more to know and, also, will be 
• piired, by the new demands made on them, to know more. Some way 
« « nsuring this must be found. One which will certainly have to be used 
•my case is the lengthening of the period of education. It is not so 
HP since it was considered that children who could read, write and 
‘in* by the age of ten, were then fitted to go out and earn their living 
m i In* world. Now in Britain we have had the battles which have at long 
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last succeeded in raising the school-leaving age from fourteen to fifteen 
but still the implementation of the 1944 Act to raise it to sixteen has n< »i 
been achieved. British universities still stick to their three-year course 
while for many years back those in the Soviet Union have been five and 
are now lengthening to five and a half, which means that, normally, 
higher education does not end at twenty-one but at twenty-four. 

This is one of the necessary features of a world on a higher technical 
level. The fact that fewer people will be required to work in the pro 
ductive machinery of society, also implies that they should have longn 
time to learn how to work it, and that something like a third of a human 
life span should be taken up with education. This is, incidentally, in 
line with the whole trend of human evolution from the animal star- 
— one of the characteristics of human beings as distinguished from 
other species of animals is their much longer period before reach inj*. 
maturity. No doubt we will, before very many years have passed, reach 
a stage where learning as such continues during the whole of a life span, 
but, after childhood, is not separated, as it is today, from active 
work. 

However, lengthening the period of learning is by itself no real 
solution. Something must be done at the same time to simplify ami 
reduce the amount of learning at every stage, along the lines already 
indicated. In fact, we will have to carry out a fundamental transition 
in the objectives of teaching. In the past, and with some reason, teaching 
was considered to be the passing on of known and established truth , 
from one generation to the next — a process in strict traditional sequem • 
from the practice of the wise men in the past and their initiation 
ceremonies. 

But clearly, in a civilization where the whole basis of knowledge r. 
expected to change several times in a generation, the passing on <>! 
established knowledge becomes palpably inadequate and, also, from 
its ever increasing bulk, impossible. It is lucky if most of what is taughi 
is true, or supposed to be true, at the time it is taught. It is certain 
that it will no longer be considered true by the time those who an 
taught it are half-way through their lives. What is needed, therefore, is .1 
different and lightened content of education. The emphasis will be on 
discovery rather than knowledge. It will be, not so much the passing 
on of established truths, as showing the way to criticize and disco vri 
new truths; in other words, the active part of the scientific 
method. 

It must also contain some of the passive part of science, that is, (In 
testing of the validity of truths more or less intelligently guessed at 
in the first place. We must come to admit openly that the great ami 
growing accumulation of scientific knowledge cannot be taught 01 
learned as a whole, and that knowledge of a part alone breeds a blind 
specialization. It would be better to learn how to find things out, eithri 
from reference to the existing storehouse — which we may hope will 
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better arranged in the future than it is now — or by directly interro- 
•4 ling nature by experiment. Indeed, as we shall see later, the long term 
Mjcetive of education is likely to change still further away from the 
nine transmission of traditional knowledge — few claimed to teach 
wUilom — to a preparation for research. For in some degree or other 
< may find a great proportion, if not all, of the population of the future 
'ill be devoting their time to it. 

lb change over from an educational transmission to an educational 

• n ation is a major change and will require much time, thought and 

• * peri mentation to establish. But we must now recognize that as an 
Him and not try and continue the older methods, which are already too 
much of a burden. These remarks apply primarily to teaching in the 
field of science; in the field of humanities the problem is somewhat 
dillcrcnt and much easier. The individual achievements of the men 

1 1 he past are not superseded in these fields ; the same pictures, the same 
1 - ins, please successive generations. Poetry and art in previous times 
hi*" well within our appreciation today; but here again the problem is 
tml to present the child with everything that has been done in the past 
r, what is far worse, a crabbed summary of it, but to show him enough 
m make him want to see more if his inclination lies in that way. Bernard 
Mmw used to say that basic education consisted of “reading, writing 
-Mil knowing enough arithmetic to give correct change” and that 
nything else one had to learn for oneself: and this might not be a 
h.ul precept for the new education. 

One major problem remains to be discussed, that of adjusting educa- 
liMiml output to the needs of the community. This is likely to be a task 
1 peculiar difficulty in a period which we are now entering. In the 
i> isl even fifty years ago — it was sufficient to produce about the same 
number of people, or perhaps a steady increase in the number, entering 

• u h profession. Maladjustments were dealt with as they arose. If too 
•Many were trained for the law, they could always go into politics, and 
dime with more adventurous spirits could go into new fields such as 
navigation or electrical engineering, for which only a short apprentice- 
ship was then necessary. Now, however, when we expect changes of a 
■ nlical kind to occur with a frequency of two or three times in a genera- 

Mii, such forward estimates of the numbers required in each profession 
Miikl be quite useless and, indeed, certain to be falsified by events, 
lust after the last war, official inquiries were made in Britain by a 
1 mnmittee set up by the Advisory Council on Scientific Policy — the 
M u low Committee — as to the number of scientists that would be 
HH|tiired by the country as a whole in five or ten years hence. They 
commended a doubling by 1955 which was very nearly achieved. 
Mine years later answers were collected from industrialists and on the 
Mirngth of them it would appear that there would be no exceptional 
1 maud and, as a result, action to increase the number of scientists 
r. to that extent discouraged. When the time actually came it was 
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found that the industrialists required far more scientists than they li.ul 
put down for. They simply did not know, nor had they, indeed, an, 
reason to know their future requirements as they were operating to n<. 
plan of production. And most were not imaginative enough to rcali/- 
that times were changing. 

If we cannot forecast, we must adapt the kind of education to a futwn 
in which types of employment change rapidly. In other words, we mu a 
provide a flexible type of education which trains the young people i«> 
take up new openings in life as the old ones fade out. Up to now sir Ii 
changes have been somewhat rare misfortunes, but in the future tlx 
will be the rule. Such things have happened before and in othn 
places, notably in the early days of the United States, where everyone 
was, as a matter of course, expected to take up half a dozen employment . 
before they were thirty. So in a more sophisticated and scientific cm 
this flexibility in education will need to rest on certain common ami 
basic sciences, certain intellectual techniques of mathematics or expert 
mental techniques such as those of physics. Beyond that, what is mo.i 
required is a general intelligence and a capacity to seize the mam 
principles of the job in hand rapidly and without too much attachment 
to previous habits. Transferring jobs will also need to be helped by 
special re-training courses, and this will probably be a feature of educa 
tion which will grow in importance: possibly as much as one year m 
six of an adult working life will be taken up in attending courses, chan^ 
ing over from one occupation to another, or catching up with the new 
knowledge in the application already chosen. 

At any given time, however, we should be able to see roughly how 
the new entrants to the various types of industry will be going: in othn 
words, we ought to have some kind of flow-sheet of employment in t hr 
economy, in which the rough proportions of entrants are matched to 
requirements. Any reasonable estimate for Britain would have to 
approach the proportions already reached in the Soviet Union (Tahir 
XVI, p. 187, and Fig. 5, p. 180). This would mean training between two 
and ten times the number that we do now of young men and women in 
the different sciences and technologies. 

How to reach these figures and by what stages is another problem in 
its own right. It is first necessary to decide that the system of education 
and training must be changed in a certain direction and by an approxi 
mate amount. Then it is necessary to find out how rapidly this can hr 
done without dislocating the system itself. That is, we must find out 
how many people can be set aside for the rather heavy demands <>l 
teachers which will be needed in the transition period that will preced* 
any steady state such as I have sketched. Here we have the experietn < 
of other countries to go on — I have already mentioned that of China 
and of the Soviet Union. 

Personally, apart from the difficulty of shaking teachers out of then 
usual routine, I see nothing impossible in such a shift-over. In fad. 
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imwever much it may shock the teaching profession, I am proposing 
♦milling nearly as drastic as the shake-up of employment that we have 

• heady experienced twice in the wars of the present century. There, 
♦me thousands of highly trained people were removed from one day 

i * ( he next, from occupations where they had often been working for a 
irore of years, into something completely unfamiliar, often without 
tillering anything more than a general sense of relief and excitement. 
In fact for many it was a much more serious shock to have to go back 
i * l he old routine at the end of the war. Operation “Educational 
h « form” will be part of the general set of ordered transformations of 

• hr new industrial revolution and should be carried out with the same 
Intelligent enthusiasm. It remains in any case an absolutely necessary 
Morin without which a country like Britain is doomed to backwardness 
ami decay. 

Although we may not know now what the long-term requirements for 
i« nl ists and technicians are at different levels, we at least know the 
minimum required for the present transformation of industry in 
*ilieady advanced industrial countries. This represents something of 
i lit* order of 10 per cent of the age-group: this is the figure which 
lur. already been reached for some years in the Soviet Union and is 
filirady being passed there. Now other countries are far short of this, 
Mrltain by a factor of five, the United States by a factor of three, 
alter industrial countries like France and Italy by even larger 

• h lors. 

ll would not be right to conclude a chapter on Education without 

• !• .ilmg with its most advanced part, scientific research itself, where the 
i'iu hers are the unknown elements of nature and human art. As 
‘♦heady mentioned, research will inevitably play a larger part in the life 

i (lie future, and occupy the time and attention of a far larger number 
i people. This has often been given as a reason why it would be impos- 
ible to advance at a rate much greater than the present, because, what- 
ei may be claimed about the possibility of training good technicians, 
mkI teachers, or even good routine scientists is not supposed to apply 
icscarch. In its fundamental sense, in the discovering of new things, 
M-warch is supposed to be an operation requiring peculiar mental 

• pacifies, those of so-called scientific genius. 

I ven though we may have some doubts whether this potential quality 
jTiiius — is as rare in all populations as has been claimed, it should be 
>l hi ( c evident from what I have said about the deficiencies of the educa- 
nnnal ladder, that there are many candidates who never get to a place 
here they can see whether they have got genius or not. In other 

• •ids, we could, even in a country so well developed scientifically as 
Mnlain, multiply at least by five the provision of minds of the first 

ilegory. But Britain is only a small country in a world in which there 
♦ . been very little educational opportunity, and the same proportion 

• ikcn over the whole world would increase the contribution to genius by 
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a factor of more like a thousand. Such a factor, even if it should t;ik. 
generation or two to reach, should provide us with enough iwh 
originality. 

. Personally, I think the prospects are even brighter. Genius, they • . 
is born and not trained, and this may indeed be true for the genius 
that have survived in the last centuries; from any study of their Inr 
it can be realized how little they owed to their teachers, if they Im.i 
any, and how much they have had to suffer from the obstruction , i 
their contemporaries. But I think we should distinguish the kind . 
battling genius who got through in old times, from those who can n 
fact be capable of generating new ideas if given a favourable upbringin, 
and circumstances. We have some indication of this from the nunilx 
of men of the first rank and a few geniuses who have risen from fannln 
where it was, to say the least of it, peculiarly easy to be brilliant, im 
instance in the families of the Darwins and the Huxleys, the Gallon 
and the Sidgwicks. The alternative explanation that these are example 
of hereditary genius, if only the rather unexacting kind listed by Gallon 
in his Hereditary Genius. 1 But before we accept the hereditary them » 
unreservedly, it is worth while making the experiment of providing 
good conditions of education and upbringing in the hope of multiply inn 
the supply of geniuses at least of the second and even of the first ranli 
What these conditions are we simply do not know at present bm \u 
might well find out by research. 

One may at least suspect that a good deal of genius is latent and i 
actually depressed or repressed by educational methods. There is son» 
evidence for this from statistics of so-called intelligence tests, whii li 
show that the scores of people who have been college-trained fall oil 
more sharply in the higher intelligence reaches than those who h.n. 
had no education at all ; in other words, there seems to be some eviden. • 
of a dis-education going on. 2 In view of some of our experience ol 
educational methods this is hardly surprising. The kind of dis-educatioii 
particularly unfavourable to genius is dogmatic teaching: if all attempt* 
to think for oneself are censored or even not encouraged, the possibility 
of making new co mbinations of ideas— which is the essence of genius 
may be so effectively repressed as to disappear. More than this, u. 
may be missing a positive contribution to creative thought simph 
because we never bother to train for it at all. 

Some ingenious American psychologists 3 have thought of how i.. 
deal with the very awkward problem which occurs in industrial resear. I. 
laboratories when the young men, so well trained and qualified, lint 
after they are employed for a few years, to produce any new ideas m 

1 See also Science in History , op. cit ., p. 748. 

2 1 have done my best to trace the original reference for this statement, so l.n 
without success, and I would welcome any evidence for or against it. 

® M. J. Stein ‘‘Creativity and the Scientist”, The Direction of Research Estab 
lishments , H.M.S.O., London, 1957. 
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•ll It ore a course has been suggested in “creativity” and, considering 
1 almost unlimited capacity of human beings, not to speak of animals, 

I i • ponding to training, it seems as if this can be just as well trained 
a nnttivity as in anything else. Naturally, there would be some 
1 oip-is in overdoing it, particularly as there is no necessary correlation 
U i wren having a new idea and having an idea which is actually true 
t iimTuI. But still, all that could be sorted out later. The point I want to 
< is that the objects of education should be first to detect, secondly 
« hung out and thirdly to train the capacities of creative thought. 

When we have done all these things and searched the world for 
able candidates for creative thinking, we will really be able to say 
*• have reached the limit of the rate of educational advance. It is 
ay likely that that limit will be so high that it will not be for lack of 
t anuses but for lack of people who can carry out their ideas, that 
Mm whole process of social advance will settle down to a steady speed, 
hh h will, in any case, be far greater than any we have experience in 
Mm past. 

II new ideas come from individual human minds, what is done with 
Mm hi is much more a matter of organization; and here we want to 

« i haul radically our whole system of scientific research organization. 
'A 1ml has happened in fact in the last two centuries is the multiplication, 
m the fantastic rates of first doubling every twenty and then every ten, 
m»w almost every five years, of this new human occupation, while 

• Miming roughly the same organization simply increased in size. I 
1 » \ r already discussed (pp. 89 f.) the character and shortcomings of that 

ipmization in different parts of the world, in particular the chaotic 
hit meter of the exchange of information in science. Further, the 
material conditions of scientists, in most quarters of the world, leave 
mm, h to be desired ; in only very few countries do they receive salaries 
•m all compatible with the work they do and consequently they are 
i!»m ouraged from entering the profession and depressed when they are 
ail. 1 Even in the exercise of their work they lack the proper equipment, 
•mil to an even greater extent the proper technical help. It is probable 
Mmt the efficiency of scientific work, judged in the ratio of what is 
pi ml need to what could be produced by the same people in the same 
nine, given good conditions and organization, is very low indeed; and 
Mil** is especially important just at a period when we are starting to 
p induce scientists in large numbers and there is still an acute shortage 
I them. We should first be making the best of the people we have 

• heady. 

I his inefficiency is particularly great in the fields of industrial and 
i "vcrnmental research where the principles of sound administration 

• • c directed inevitably against scientific advance. Either the pursuit 
I profit or the maintenance of strict routine are fatal to fresh scientific 

1 World Federation o ' Scientific Workers, West European Conference, Paris, 
i • lu nary, 1957, Report (in preparation). 
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thought: the former by diverting it from some particular long rcsc.i i . i 
not likely to yield immediate returns, and pushing it into sometime 
ot less scientific interest but greater immediate profitability; the l.ui, , 
y restraining it by keeping it on the prescribed programme, just win » 
interesting side-lines are opening. These dangers have been recogni/. .1 
t ough hardly remedied: a point already mentioned is the teniltn. 
ol research workers in industry and also in government service of losing 
interest about the time they reach the age of thirty. It is a fairly nalimil 
response to a situation where the greatest advancement is to be gol h 
not, as it is said, “causing trouble”, that is, by not having too m.im 
ideas interfering with the normal run of things. An employmem 
which the less you do the better olT you are, hardly encourages , 
ferocious search after truth. 

To alter this requires more than altering the conditions of scientilU 
research— it really requires altering the whole of the running of indusli v 
and administration and of the position of science in it. As long as Him 
position is as inferior as it is at present, as long as the scientist is a kind 
of paid slave asked to produce ideas and solutions for enterprises and 
po lcies in which he is not consulted, it will be impossible to get l In 
best out of him. I had plenty of experience of this during the war and 
it was not until the scientist was “on top” and not “on tap”, to re’vo , 
an Air Marshal’s dictum, that things really got done. 

The key position which science is acquiring in our society will 
sooner or later impose such a relation, but it can impose it usefully 
on y if the administrators working with the professed scientists are also 
sufficiently scientists themselves to understand what the matter is aboni 
further, the scientists must understand their social responsibililic 
and stick up for them, individually and collectively, more than most 
have done so far. 

For the full utilization of science, the whole of human enterpris. 
must be run as scientific research is, ideally, by teams of people con 
sciously interested in the aims of the enterprise and able and willing to 
work together creatively to further it, without personal animosities 
and jealousies. The interests of the advancement of science and the 
well-being of society are one and the same. 

* n science T'f 0 h ave learned consciously to subordinate themselves to a com 
mon Purpose without losing the individuality of their achievement Each on, 
h,S h° t k ? e P e . nds ° n that of his predecessors and colleagues, and that 
rea ft lts fruit |° n through the work of his successors. In science men 
n0t becai i se tbey are forced to by superior authority or because the\ 
- dyf °!° w some chosen leader, but because they realize that only in this willing 
ac on plT Can 1 each find his goal. Not orders, but ad^wSSiics 
ran h^c E S man k A°u S that on,y by advice > honestly and disinterestedly given 
can h s work succeed, because such advice expresses as near as may be the inexor- 

deshis 8 and f freedom e ^ a W °k d ’ s , tubb ? rn fact - Facts cannot be forced to om 
to ignore it d f d COmeS by admittln g this necessity and not by pretending 

c.,if T r eS ^ are tIdn f s tbat have been learned painfully and incompletely in the nur 

Wider ta fc S ° f h “ y wiH their ^ll use y be foun'd ' 
j. u. uernal, l he Social Function oj Science , London, 1938 pp 41 5f 
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XI 

THE POLITICAL PROBLEMS OF A 
DIVIDED WORLD 

I I Ik* earlier chapters I have tried to show what the new advances 
in science and technology could mean to mankind if they were 
applied; later, I have also tried to show that the resources in 
• i inis and men are sufficient to achieve such a change-over within 
« h j w decades — a generation or two at the most. If it only depended 
Ih technical possibility we should now be well advanced in this 
” mi-, formation and the present age would be one of the happiest and 
i optimistic periods in the history of the world. But it is only too 
■ ly evident that this is not happening. In contrast we are living 
Migh some of the most anxious, as well as the most horrible, periods 
molded history. 

In my lifetime there have been two murderous and unnecessary 
poi wars and almost innumerable minor ones, causing death and 
mi action over almost every territory of the inhabited world. Such 
' ire going on today, notably in Algeria and Malaya, and we think 
1 them as less only in comparison with a third and greater world war 
In* It, we are afraid, may break out at any moment and for which 
weapons are literally flying over our heads in the form of hydrogen 
•mbs in aeroplanes or are standing ready as ballistic missiles to be 
-■ml, 

I Irulerlying the wars and preparation for war are deep divisions which 
mankind. There are the differences between the states with different 

tomic systems, capitalist or socialist; there is the long struggle be- 

■ ’ii imperial powers and colonial peoples, and as well many old- 
omling national disputes. So far from wanting to join together in a 
• timon enterprise for the benefit of all, many statesmen are more 
1 m* erned with preparing to kill others in the name of the defence of 
a c ulture or their standards of living. 

II (his were the whole picture it would be a very gloomy and desperate 
•• indeed, but we also know that this is only one side of the picture: 
m underneath these divergences does lie a deep and common wish 
•I I he peoples of the world for peace and for a return to the possibility 
i * n joying the good thing, of life. At the moment these are, admittedly, 
* iMl'iil hopes: people would like them to be true but they feel there is 
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very little they can do to realize them. Many feel, or are made i«* i 
that they are in the hands of forces greater than themselves. Tin \ - 
that they may be driven once again to war, as they have already I 
driven twice before in living memory. Already, even if much ,i.r . 
their will, they are lending their strength to prepare even furllu-i 
which may possibly this time lead to the total destruction of hum .< 
This tragic folly is made all the greater by the fact that the <>i 
for which the peoples are allegedly striving— the natural resource 
wealth, the standard of living, the way of life which they are dele mi.. , 
are all immeasurably small compared with the rewards that conn 
won if the peoples of the world got together to use the new means wl, , > 
science has now made available to all mankind. It is not enoii|>li 
state the absolute pointlessness of the present tensions; they mu.i 
examined and brought home to people before they can be resob. 
For thus, people can be made to realize that it is far from true lli.u 
these matters they have no power. Their lack of power is simply a m 
sure of their lack of knowledge and their failure to work togethei ■ 
achieve their common aims. 

In this chapter I want to examine, as realistically as possible, n 
actual divisions and differences that exist in the world and show h 
far they hold back useful changes and how far they in their turn i 
be removed. There is no place here to follow these back to their hisl<>. 
and social origins, though this is needed for their fuller understanding 
We are here concerned rather with the immediate issues of win ■ 
peace withm the next few months or years, and hence we must deal u , 
ra ther than causes. The dangers that hang over us, il.. 
differences that divide us, the hindrances to our winning of the g< . 
things that we could get through science, are all connected with u.. 
great international conflict of our time which bears the name ol it. 
Co/d War. This chapter will, therefore, largely be taken up with >l> 
cussing the Cold War. This is not because I believe that all the difficult!, 
of the world would be resolved if the Cold War were to disappear. 
because it represents a pressing danger and because the great conslm 
tive tasks of humanity can only be undertaken lamely, if at all, as Ion. 
as it hangs over us. 

The present state of the world is critical in the true sense of the woiil 
like the crisis of an illness. All the peoples of the world anxiously aw.m 
a decision as to whether the present state of Cold War is going to I.m.i 
to collapse and to nuclear war — the death of humanity — or wheili. • 
it will pass away and the world will recover in a genuine peace. Only > 
few political and military fanatics— unfortunately in high place, 
think of it as a permanent feature set to go on for centuries. Most peoi.l, 
cannot see how the strain can be endured for much longer. N.m 
divisions of the world as deep, if not as all-inclusive, have existed .. 
long as history. We have only to think of the divisions between Chrislm 
I have attempted to do so in Science in History, op. cit 
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■ Mini Islam, in which there was hostility and war on and off for at 
€ 3 ! <i thousand years. Neither side ultimately defeated the other; 

1 *1 both survived and both flourished for much of the time. 

1 Ul essential difference between this and the present situation is not 
■Hit h that victory is impossible — the absolute victory of the Allies 
'i.. two world wars looks strange when we consider the state of 
1 Mti.my today — it is rather that war itself is impossible without des- 
*« i mg not only the combatants but most of the rest of the human race 
‘ II The catastrophic character of nuclear warfare is the absolutely 

* la* for in human history. It obliges us to attempt to settle international 
t ' I Ideological differences without war, and that is a lesson that is 
M o hin d to learn and carries terrible penalties if it is not learned well. 

I he simple solution that would appeal to the ordinary person is 

• i we can’t fight it out, why not stop quarrelling and make friends?” 

i nil, duelling was ultimately prohibited, and the honour of gentle- 

♦ u did not notably suffer as a consequence. However, the present 
"iiion is evidence enough that this solution is considered unthinkable 
"•me all-powerful statesmen. The only solution they have been able 

* dunk of, is to remain in a position of threatening their enemy with 
Miplde annihilation, claiming that this deters him from doing the 

mir to them, an act which they know he is perfectly equipped to do. 
i Ihivc already discussed the military absurdity, danger and criminality 
' ibis policy of Cold War based on deterrents and negotiation from 
t‘» ngth (pp. 18 ff.). Here I must look closer into its political ante- 
drnis and possible consequences. 

In principle the Cold War is very easy to understand. It reflects, in 

* ■ ms of tensions between governments, the hundred-year-old political 
'•aggie between Socialism and Capitalism, with the Soviet Union as 

tin’ i hampion of Socialism and the United States as that of Capitalism, 
d changes nothing to call the protagonists by different names — such 
- 1 t he I ree World against Totalitarian Dictatorship, or Western Chris- 
' in Civilization against Atheist Materialism, or even Anglo-American 
Imperialism against Popular Democracy. No one has any doubt on 
hit'll side the millionaires are to be found or from what class came the 
people who actually fought for the revolutions that established the 
Soviet and Chinese governments in power. 

I he Cold War is, indeed, no new conflict. The name may be new, but 
m lact it has been going on for just over forty years — ever since the 
Mnlshcviks took power in 1917. The only difference between the phase 
More the Second World War and the one we are now in has been that 
in i he first the danger of Bolshevism was considered as a limited and to 
certain degree a secondary danger that could be boxed up by the 

* clehrated Cordon Sanitaire of Eastern Europe. The capitalist Powers 
Mu Iced felt strong enough to get on with their own mutual rivalries 

Inch culminated with the Second World War. Since the end of the 
'mii it has been recognized that the Soviet Union offers the major 
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challenge to the whole system of capitalism. In essence that challenge i 
a political and economic one, a clash of two opposed systems of govci n 
ment. However, it is usually seen and represented in the oversimpliliol 
form of a direct military challenge which, as will be discussed below 
is very wide of the mark. 

To picture the world situation solely in terms of the Cold War wotiM 
be a mistake. It is true we have two groups of countries, the so-callol 
Military Blocs, associated by a complicated network of alliances ami 
dominated respectively by the United States and the Soviet Union 
However, for many years now the first group by no means includes all 
the non-socialist states or what is called the “Free World”. There i 
now a third, neutral and uncommitted group of powers in Europe. 
Asia and Africa, without alliances but largely under the moral leadn 
ship of India, which adhere to the five principles — the Panchashila 
of the Bandung Conference, 1 supporting a policy of peace and non 
interference. These include most of the underdeveloped areas of tin 
world, and their peoples have accordingly the greatest interest in seem 
ing peace and general disarmament. 

Further, the Cold War is a war between governments and no! 
between peoples. However much their governments are committed to 
this policy, there are a growing number of people in all countries wlm 
would like the Cold War ended. Most perhaps do so because they hair 
and fear the idea of the outbreak of a nuclear war, but there is a con 
scious minority in some countries, and a majority in others, who an 
coming to understand the way in which the Cold War is impoverish i nr 
or thwarting their desires for a better life. 

Nor are these people in different countries any longer isolated from 
each other. Thanks to the cultural and political stirring of our time-. 
— even the wars, revolutions and political struggles have played thru 
part — people in different countries are more aware of each other. They 
see in others’ problems the likeness of their own and they respond in 
events in distant countries in a way inconceivable even twenty years ag< • 
This is specially so for the peoples of the former colonial countries wlm 
have gained their freedom and have, so to speak, discovered the world 
They are now seeking to change it for the better, as witness the gre.ii 
effect of Indian opinion on world politics in recent years. It is on tlu* 
forces — on the feelings and the wills of men and women throughout 
the world — that we must in the last resort depend for the break-up ol 
the present deadlock and for the creation of a new and effective unily 

These pacific interventions of governments and peoples may have 
done something to prevent the outbreak of a Third World War (p. l‘>) 
But they have not stopped the Cold War: we still have in many pail . 
of the world conflicts between countries, and even civil struggles, infn 

1 They are: mutual respect for territorial integrity and sovereignty; non-aggu 
sion ; non-interference in each other’s internal affairs ; equality and mutual bcnclii 
peaceful coexistence. 
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' hich the great rival powers are inevitably drawn and every one of 
which, whether it be in Korea, Egypt, Hungary or Indonesia, threatens 
start a chain reaction leading to a general war. 

I he Cold War and the polarization of military and political forces 
Hml it represents remains the central danger and the greatest obstacle 

- ■ progress. It must be brought to an end. To understand how it can 
'•< swept away it is, however, necessary to look more closely into 
h many somewhat confusing aspects. In the first place, while there is 
mi doubt that fundamental conflict between two opposing groups 
» osls, the attitude of the protagonists towards the conflict itself is 
markedly different. It is only on the side of the U.S.A. and its allies 
l hut we find expressions of the necessity to maintain the Cold War, if 
hi i cssarily indefinitely: 

There is thus no military reason why a world conflagration should 
not be prevented for another generation or more through the balancing 
‘•ms of mutual annihilation. In fact, there is no reason why all this 
should not go on almost indefinitely.” 

Report on Defence: Britain's Contribution to Peace and Security , 
M M.S.O., London, 1958. 

( >n the Soviet side there is, and has been for many years, a persistent 
t iiiiind for a rapid ending of the Cold War and instead the establish- 
mrnt of a state of peaceful co-existence: 

We have always supported the peaceful coexistence of states belong- 
h*i» to different social systems, the peaceful coexistence of socialist and 
ipibilist countries . . . 

We live on the same planet with you, and there is enough room on it 
• ■•I all, but distances on this planet, thanks to development of inter- 
•ni mental missiles, and other achievements of science and engineering, 
ifivc* considerably diminished before the eyes of our generation. There- 
! i it is more important than ever that we be reasonable and learn to 
logether as good neighbours. 

Naturally there exist and will continue to exist contradictions be- 
' * hi the world of socialism and the world of capitalism. . . . However, 
•i people all over the world consciously make every effort to prevent a 

- w war, they will be able to impart to the struggle between the system 
i ocialism and the system of capitalism, the form of peaceful com- 

i lition, first and foremost, economic competition, that is a competition 
peaceful production, in improving the living standards of the entire 
i *pulation.” 

' Mr. Khrushchev in an interview with James Reston of the New York 
‘ "h v, October, 1957). 

I Inis there seems to be, besides the main conflict of the Cold War 
• II. another dispute as to whether it should be ended or not. But in 
dispute the alignment of forces is by no means the same. In nearly 
i i he countries which are neutral in the main conflict, public opinion 
•ms an easing of the Cold War which threatens them almost as 
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much as the potential combatants. Some of their leaders, notably Mi 
Nehru, have used all their influence to bring about a general pacilx .1 
tion. Nor are such voices limited to neutrals. Several important puhlx 
figures in Western Europe and America have urged the same course. 

At the World Assembly for Peace at Helsinki in 1 955 Jean-Paul S;i 1 ( 1 
made a penetrating and prophetic analysis of the dangers of the (MM 
War, not only in respect to the threat it represented to peace, but also (•• 
the prosperity and liberty of peoples throughout the world : 

“. . . One of the greatest contradictions of our time is that the (MM 
War — of which one of the obvious causes is the very existence of therm* 
nuclear bombs — has separated the world into blocs, placed governimni 
on opposing sides and everywhere maintained abstract and dangemu 
divisions which even go so far as cutting countries in two . . . 

“Indeed it must be understood that the Cold War is not a mallei • 
a mere exchange of insults, in the manner of Homer’s heroes, nor even 
a matter of tension . It is a definite structure of international relation 
which has had its repercussions even on the internal structure of nation 
The progressive deterioration of relations between America and tlx 
U.S.S.R., together with the impoverishment of Europe after the Secotx! 
World War, had given rise to the integration of nations into each of l lx 
two blocs. 

“I know the desire for peace of the U.S.S.R. and the People’s Demin 
racies; the austerity and even severity of their political systems, C- 
which they could have been reproached, are primarily the result ol l lx 
Cold War. Those countries threatened with encirclement cannot seem* 
their defence without a tightening up both internally and externally I 
the same way, if I do not forget that certain capitalist interests are ai (lx 
bottom of present tension and that certain American groups are intn 
ested in maintaining it ; neither do I forget that the American people .m 
even its rulers have demonstrated for more than a century and a hall =• 
real love of peace and a profound horror of war. It is neither the Amen 
can people nor their institutions which must be held responsible h 
McCarthyism, it is the Cold War and the terror it engenders. The ( Mia 
War is a complete entity, a political and social system.” 

Bertrand Russell, himself no friend of Communism, has maintain* 
in his campaign against nuclear war that this issue transcends all 1 ! 
political differences of the world today : 

“ We are all in peril, in deadly peril, ourselves, our children, our gran.i 
children — not our great grandchildren unless we are successful, foi, ■ • 
we fail, we shall have none. In comparison with this peril, all otln« 
questions are insignificant. What will it matter who was right and uli 
was wrong when no human beings have survived? I am not suggesiii 
that the debate between Communism and anti-Communism shout 
cease. What I am suggesting is that the debate should not be condm i- 
in military terms.” 

“Bertrand Russell Replies” New Statesman, 5th April, 1958, p. *! 
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I hough it is difficult to find any outright condemnation of the Cold 
H hy political and cultural figures in the United States, there have 

• " pleas for the mitigation of some of its most important features. Mr. 
1 Minim, the former U.S. Ambassador to Moscow, in his celebrated 

' / Keith Lectures 1 advocated a degree of withdrawal of forces from a 
«*ur in Central Europe: 

I . (here, then, any reasonably hopeful alternative to the unpromising 
. *ih along which we are now advancing? I must confess that I see only 
I his is precisely the opposite of the attempt to incorporate the 
*■ ix al atomic weapon into the defence of Western Europe. It is, again, 
possibility of separating geographically the forces of the great nuc- 
! h powers, of excluding them as direct factors in the future develop- 
hI of political relationships on the continent, and of inducing the 
MMilincntal peoples, by the same token, to accept a higher level of res- 
‘•t ihility for the defence of the continent than they have recently 
km no. 

I f they could be induced to refrain from doing this (building their 
i* m e establishments around the atomic weapon), and if there could 
m general withdrawal of American, British, and Russian armed power 
in (he heart of the continent, there would be at least a chance that 
* Hope’s fortunes might be worked out, and the competition between 

• • political philosophies carried forward in a manner disastrous neither 
(ho respective peoples themselves nor to the cause of world peace. I 

•mid not know where else this chance is to be looked for.” 

In (lie New York Times , 26th February, 1958, Mr. Stassen, former 

• <1 (o President Eisenhower on disarmament matters, stated his 
•* 1 m the possibility of a provisional disarmament agreements : 

I believe that a trial agreement for two years between the United 

• •• nnd the Soviet Union on a first-step limitation of armaments and 
Mispension of nuclear explosions under a rigid reciprocal system of 
I * * lion can be negotiated within the next six to nine months. 

I am convinced that such a first step, calling for equal sacrifices by 
ih sides and affecting both evenly, could pave the way for a longer and 
• » lasting control and limitation of armaments while at the same time 

• mug the dangers of war.” 

1 -1 view of this world-wide expression of opinion against the continu- 

- * of the Cold War, it is necessary to consider how, in fact, it has 

- n so stubbornly maintained. This is not a simple matter for, in fact, 
Cold War is supported for a number of very different reasons, 
•ng these we must distinguish those put forward as propaganda 
iing points, and those that cover, if they do not always clearly 

. •< •« s , some real interest. These two categories are not exclusive. The 
m sis of a very few may well be served by actions undertaken by 
'(ions of idealistically minded people. 

1 he Cold War, for instance, is still felt by many people to be the 

Published as Russia , the Atom and the West , London, 1958. 
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great Crusade of our times, undertaken with the motive of liberal im 
all the peoples under Communist dictatorship, or at least those 
Eastern Europe and China. Among the supporters of the Crusade > 
to be found people of a whole range of opinions. There are old supp« •• 
ers of the Anti-Comintern Axis, Conservatives, who have always • • 
Communism as the main danger to property and sound govern mem 
Liberals, who see in the rule of the Communist Party a threat i 
parliamentary democracy and private enterprise, as well as some S<>« 
Democrats who consider that the nature of the socialist experimem > 
Russia and in China damages their chances of co-operation with capn ■ 
ism. United against Soviet Communism, they agree on nothing el 
and the degree to which they would push the Crusade varies from i* 
stant preventive war, through internal subversion to an indefinite mu" 
tenance of a strangling blockade against the Communist countries 

Behind this massive front of political hostility represented by h 
world Crusade against Communism lie the interests that have suppoi n 
similar movements for forty years. The success of such a Cnr ml 
some may reflect, would also secure the domination of the U.S. Im ■ 
over the resources and markets of the whole world, instead of nin> 
over those of the “Free World”. Although the desire for the Cni\.d 
still exists, it has lost much of its attraction now that it is app.ii" 
that it is very unlikely to succeed. With the growth in strength ol n<* 
Soviet Union, not only “unconditional surrender” but even “ncgoii 
tion from strength” is still a long way off. 

There remains the argument for the Cold War which always li.ul 
wider if less idealistic appeal, the argument of fear. Its protagom 1 
stress less the crusade than the counter-crusade, the need to resist n 
advance of the armies of militant Communism over the whole wmi 
It was against these that Churchill at Fulton in 1946 invoked the atom, 
deterrent. They never had much difficulty in persuading themsd 
and many others that the Soviets would be as foolish as they were wk I . 
and would instantly move their hordes into Europe unless held l».» 
by the “umbrella” of the atom bomb. The object of the Soviet 1 Im< 
is in this view identical with the spreading of “International ( < 
munism” by force of arms all over the world. It was on this theory Hi 
the military blocs and alliances culminating in N.A.T.O. and n 
Baghdad Pact were set up and their ratification extracted from son. 
what reluctant parliaments in Europe and Asia. There was little sign 
reluctance from the United States of America. 

Now there never has been any evidence either in actions or sport 1 . 
from the Soviet Union in favour of this theory. The occupation 1 
Soviet forces of the Baltic Republics and portions of Poland hr In 
the Curzon line either restored territory that had been Russian Ivl- 
the First World War, or served to unite the Ukranian and White V 
sian populations. These moves — incidentally ratified in the \ » 
Agreement — were then and since considered to be essentially del on 
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m nature. Former Ambassador Kennan — no friend of the Soviet 
1 mon — stated in his 1957 Reith Lectures 1 , that the major danger was 
•1 one of a military onslaught : 

But the threat has not been one of all-out military attack. It has been 
* » ombined political and military threat, but more political than mili- 
•uv a threat intimately associated with the weaknesses of our Western 
ili/ation itself — looking to these weaknesses, in fact, rather than to 
1 .(length of the Soviet arms, to constitute the main instruments of 
m undoing . . . 

Now in connexion with this design, armed force has, to be sure, been 
•ilnvated on a major scale by the Soviet Government. It has been culti- 
**iinl partly as a precaution, partly as a psychological weapon, partly 
1 * a use it was always envisaged that the Soviet armed forces might some 
• , he called upon to play a subsidiary role in the final phases of the 
! n use of Western capitalism. But it has never — at least not until very 
« ntly — never been looked to as the major instrument by which our 
•mining was to be accomplished.” 

I ven when Soviet troops in Hungary were called on to support the 
• *»dm government, their action, however it may be judged on political 
fMiunds, cannot be considered a case of Soviet military aggression. 

• I lie circumstances of the Cold War, the maintenance intact of the 
1 1 ions of the Warsaw Pact countries was considered essential from 
point of view of joint military defence. Indeed, the whole Hungarian 
By must be considered as a direct consequence of the Cold War 
" II If it had not been for the state of strain in Europe, the economic 
'hi ult ics in Hungary would not have been so serious as to cause the 
•'ll spread dissatisfaction they did. Nor in the absence of continued 
» 'Vocation from abroad, and the reaction to it in security measures 
•do (lie country, would the outbreak have been so violent when it 
•• • mred. 

I lowcver, it is quite useless in the face of the steady pressure of propa- 
'! i in America and Western Europe to expect these considerations 
ail y weight or even to be known at all. What is more relevant here 
•iml quite outside military and political circles, there are millions of 
•pic in Europe and America who believe in the Soviet military threat 
"I who find in it a justification of the Cold War and nuclear weapons, 
sceptics are usually answered by allusions to speeches of Lenin 
In ling that a head-on clash between socialist and capitalist countries 
inevitable 2 . 

1 */» clt pp. 17f 

l hr most quoted of these is from Lenin’s report to the Eighth Congress of the 
- mi ( ’ommunist Party, in March 1919 : 

n .ire living not only in a State, but also in a system of States, and the exist- 
l 1 he Soviet Republic side by side with imperialist States for a long time is 
*•4 able. In the end either one or the other will conquer. But before this end 
n number of the most terrible conflicts between the Soviet Republic and 
■ ut or, States is inevitable”. 

( 1 continued on next page) 
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On reflection, even those who have little knowledge of the intm - 
history of the Soviet Union can see that there are at least three sin 
reasons which make the idea of Soviet world conquest by arms a \ 
improbable one. Firstly, the Russian people have suffered more if 
any other from the effects of wars and invasions. 1 Secondly, they * 
engaged on an immense task of reconstruction which takes up all Hi 
forces. Thirdly, while even without nuclear weapons world coni|n 
would have been a most doubtful venture at best and expose them ' 
heavier losses than in the last war, such an attempt with nuclear weap- 
on both sides would, whatever the outcome, have meant utter deva ■ 
tion of their own country. Those who know the Soviet Union, inclml 
many of its enemies, realize that the whole idea of aggressive compi- 
is foreign both to the deepest feelings of the peoples of the Union ami 1 
the whole theory of communist revolution as worked out by Marx 
Lenin. 

On the other hand the people of the Soviet Union are firmly c ■ 
vinced that there are important people in the United States and < »i h 
capitalist countries who have formed a plan to attack, defeat and dr.i i 
their country mainly by the use of atom and hydrogen bombs. 1 1- 
gather this, not only from the bellicose speeches of United Stale . * 
British generals and politicians, but even more from the fact of I < 
placed all round their country filled with bombers instantly reads 
set off to destroy their cities and industries. We know that very less - 
the people who have voted for these measures and supplied the ni« >■ 
for them did so out of any intention of attacking the Soviet l ■ 
but they have been told to protect themselves against any an 
emanating from there through the policy of “containment” or “d< i. 
rence”. They are not fully reassured by the repeated statements it 
the Soviet Union that they have no intention of attacking the \N 
even when that is backed up by unilateral actions in demobilizing 
24 millions of their forces and the stopping of nuclear tests. 1 1 
have been prevented from knowing how strongly the Soviet p» • i 
hate war, and they have been persuaded that the Soviet Govern nu t 
mad enough to risk wantonly the destruction of all that has been I 
up with such infinite pains in the last forty years. 

1 The population of the Soviet Union is some 25 million people less than ii 
have been had the Second World War not occurred. Over 15 million pcoplr - 
killed, and births were reduced by nearly 10 million. 


As this speech was made during a short lull in the wars of intervention again 
young Soviet Union, and when nearly all its territory v/as occupied by h- 
troops, the reference to terrible conflicts seems little more than a description 
most an only too well justified prediction of the Nazi attack of 1941. In (In 
text, its purely defensive character is evident. There is no evidence from an 
speech of any belief in the desirability or possibility of the military coiv |n 
the capitalist world by “International Communism”. 

See also A. Rothstein, Peaceful Coexistence , London, 1955, chapter 6. 
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< hi all sides the fear of nuclear war grows and justifiably so for as 
- bombs accumulate there is more and more to be afraid of all over 

* • world. But among the supporters of the Cold War, it is taking an 

* icasingly pathological form. If they cannot win the atomic war or 
n escape the consequences of starting one, they embrace it willingly. 

1 "‘I ’s phrase “I would prefer to be Atomized than Com- 

"ii/.ed”, has found an echo in many a Conservative breast. Bertrand 
M " •‘•HI in answer agreed with his lordship as a personal expression of 
pinion : he would also rather be atomized than communized, but he 
i not see the justification for atomizing all the peoples of the world 
!«•» might not make the same choice. 

I licse gloomy and indeed suicidal thoughts are more prevalent in 
advance bastions of American forces than in their homeland. In 
I hiited States there has been no such official admission as is found 
the British White Paper of 1957 that there is no defence against 
♦» Intr weapons and that only retaliation remains. Internally, the 
" i ican policy of building up a Cold War front and including practic- 
al I available countries into military alliances, is represented as the 
I effective means of preserving the American way of life — that 
i m (serving the very inequalities which are maintaining and increasing 
♦M- tensions of the world today. With somewhat less conviction than 
dm past and with more tact in its presentation, this is justified to the 
•'‘- ns of the United States on grounds of the innate superiority of 

* white races or of Western civilization, and backed by the fear of 
- >!* subjugated by Russian reds or by oriental hordes. 

i inis popular arguments and prejudices are still not lacking, especially 
•in United States, for keeping on with the Cold War. They would 
however, be sustained with all the power of Press and propaganda 
•'mic did not exist very real and practical reasons which make that 

* - yii very profitable one and hold out hopes for far greater profits 

* onto. 

| h«' Cold War itself has now become a large vested interest. The 
mds for new types of weapons, as the older ones are used up in 
«■ or become obsolete in peace, is a perennial source of profit to the 
i ’Monopoly corporations (pp. 139 ff.). But never since the beginning 
Miperialism has this source been so profitable or so necessary to 
m ( old War armament production is now a built-in feature of the 

• * • n y of the United States. It is only slightly less so for Britain and 

* < , and may soon be for Federal Germany (Table II, p. 21). The 
Mimour of an easing of the situation or a serious risk of disarma- 

> n uses immediate losses on the Stock Exchange. And it is not only 
‘pita lists who are keeping the Cold War going: workers are led to 
» that the continuation of full employment depends on arms 
” lion (p. 150). As they are carefully not shown any alternative in 
- d world trade, large numbers, especially in the United States, 

* bided into thinking that their livelihood and the sacred American 
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Standard of Life depends on the indefinite continuation of the < 
War. 

The arms race has a further advantage in the opinion of Wesi* 
statesmen, particularly in the United States. It may itself be a deer • 
weapon in winning the Cold War. Continually stepped-up rearmnm- 
strengthens the United States economy. The material resource . (• 
doing this exist, even if it involves serious inroads on the resource 
their partners in the defence against Communism (p. 149). But, il> 
argue, the enemy are in no such state: their resources are far nr - 
limited, they are trying to put through great schemes of civil conslm 
tion and industrialization, especially in China. The diversion ol p» 
ductive capacity to armament manufacture hurts Soviet industry 
much as it helps that of the United States. 

Their statesmen and business men have thus every incentive to pi- 
on with the Cold War: they need it, and they nourish some hopes Hi 
it may help them to win without having to fire a single nuclear roc I 
For they know that the Soviet and Chinese standard of life is im 
helped, as their profits have been, by arms production. It is held iL 
by it, and may, they hope, be pressed still lower. At the worst this \* -i 
weaken the Soviet Union and make it a less formidable rival in d 
world; at best it may force a breakdown of the regime and compo 
it to surrender or bring in once more a capitalist government. I It. 
are counting on the existence of strains in the Soviet Union, and »-■ 
more in its allies, which can become intolerable under the combin' 
effect of economic blockade and pressure for ever greater arms prod 
tion. They can count also on a well subsidized service of spies .»■ ( 
agents 1 using every method of propaganda to cause division and sin 
elements hostile to the regime. 

It is a gambler’s logic, where the player with the longest purse t > 
by continually raising the stakes, force his opponent to give in wiih- 
even having to show his strength. In fact, for some reasons which I 
discuss later (pp. 235 flf.), it does not look as if it will work out like ih . 
but what matters here is that this policy still commands official supp 
in the United States and is one of the greatest obstacles to any redm u> 
of international tension. 

Meanwhile the bad effects of this policy are not confined to tho 
whom they are aimed, but spread all over the world, and affect pai h 
larly those countries like India that are trying to industrialize with <p 

1 James Reston, in an article in the New York Times as far back as 11th Janu ■ 
1953, explained this aspect of the Cold War: 

“The agencies now engaged directly or indirectly in open propaganda, su» 1 
the Voice of America, and in ‘black propaganda’ — the use of spies, the tin.* *» 
of anti-Communist undercover activities, etc. — are the State and Defence I >■ i 
ments, theCentral Intelligence Agency, and to a limited extent, the Mutual Sc. 
Administration. The work of these agencies in the field of psychologie.il 
fare is co-ordinated by the Psychological Strategy Board, which works uiul« ■ 
National Security Council.” 
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•.lo|uate resources. The concentration on military production has 
Mitically limited the amount of capital available for these countries 
i has delayed accordingly their abilities to raise their standards of 
•" r Indeed, we might reasonably charge up as indirect casualties of 
* ( old War, the tens of millions of men, women and children in 
i and Africa now dead, who would be alive today if the resources 
led on that struggle had been used for their welfare. This is in 
! III ion to the direct casualties of the “minor” wars that have already 
‘tilled and are still occurring, to the millions killed in struggles 

• i caused by or prolonged and intensified by the Cold War. Indeed 
might well draw up, year by year with a cumulative total, what is 

lively the casualty list of the Cold War. It would by now be some 
' million people, of which 10 million, civilians rather than soldiers, 

• killed directly or indirectly in the wars, and 100 million died un- 
ary deaths. What could have been done to save them by providing 

mi with food and medicine was not done, because the countries that 

• 1 have done so were too busy piling up defensive weapons. A 
•pluc picture of this kind of murder is the life table shown on p. 98. 
f m>w know that people of all countries could have the same expecta- 

"I life as in the richest today. 

I ‘lywhere in the world, therefore, the Cold War has proved a 
and it is one whose effects are likely to grow worse the longer it 
ainlained. It is a fantastic situation in which one half of the world 
■\iiig actively to prevent the development of the other half and 
1 tiling its own development at the same time. It is intolerable that 
iluation is allowed to continue. 

‘ li i vc here brought out, as briefly as I can, both the ostensible and 

• il reasons for the continuation of the Cold War. In doing so I 
hy implication brought out some of those which lead not only the 

■■ i Union and its allies, but also increasing numbers of people in 
• » parts of the world, to want to stop it as soon as possible. 

m i economy is not geared to profit and faces no risk of unem- 
Mumt. It therefore lacks an incentive to maintaining or increasing 
’ • ments. On the contrary, occupied with a terrific task of industrial 
• m lion and raising the standard of living, the Soviet government 
dn* Soviet peoples grudge every rouble spent on armaments and 
man kept from the farm or the factory by military service. The 
> i an take the strain — they have shown that often enough in the 
ily years — but they do not want it to last a moment longer than 
I I hey fear the senseless destruction of war which they have felt 
T more than any people in the world, and want to be able to live 
d l he fear of it. They have, therefore, as much vested interest 
hug I he Cold War as American business men have in continuing 
1 here the Soviet people are not alone. Hundreds of millions of 
m every country, many of them inside the United States, also 
"i end to the Cold War and are making their wishes more and 
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more evident. Hence the demand for Summit negotiations which •*< 
been forced by popular pressure on unwilling governments. 

In principle, therefore, it is admitted, at least officially, by all 
that the Cold War is bad and ought to be brought to an end I 
politicians who still really support it, but can no longer openly del cm > 
are now driven to their second line of argument. They admit tli.i i u 
Cold War ought to be brought to an end, that there should be a n l * 
tion of tension, settlement of disputed points, disarmament, and, 
the greatest reluctance, even abandonment of nuclear weapons. Ai 
same time they point to one convincing reason after another to i 
why none of these things can happen now or, indeed, in any forcsa ' ' 
time. 

We must, however, briefly examine these arguments because u 
they are refuted and withdrawn it will be impossible to make |>« 
Some are very familiar, they are repeated in the speeches of « 
Western statesman; others are merely hinted at and refer to (Ik »• 
reasons for maintaining the' Cold War already discussed here 
others — the most decisive ones — are carefully concealed from the ptiU 

The first group of arguments are military and turn on the tcclim * 
impossibility of any disarmament agreement. Because nuclear wcap 
it is claimed, are easy to conceal from the most pertinacious inspa i 
they can never be given up, and hence it is hardly worth consider in y 
other forms of disarmament. This argument depends on the k 
propagated assertion that the Communists cannot be trusted one n 
Mr. Dulles has held on as long as he could to the argument n - 
negotiations are useless because Communists do not abide by 
agreements they sign, an argument which taken literally would d- 
us to a perpetual Cold War. 1 As a matter of historic fact there have l 
very few peace negotiations in history in which the opponents tm 
each other. They thought it worth while to negotiate because the -.n 
tion had reached such a point that even a bad and insecure pc;u < 
better than a ruinous war; and they reached agreements which i 
could rely on because they knew it was to the interests of both sid* 
keep them. At its lowest, the present situation is no worse than tlm< 

The argument, based on mistrust, is given a peculiarly hypoi n' 
turn by Mr. Dulles who always insists on his superior Christian \ n 
(p. 14). The NATO powers have steadfastly refused to mak< 
statement repudiating the use of nuclear weapons. The reason given 
this is that they, as Christian and democratic powers, would 
obliged to stick to any agreement they made, whereas the Com mm* 
being totalitarians and materialists, would be free to break their w 

1 The justification he quotes is that they did not operate the agreement it 
in Geneva in 1955 for the unification of Germany with free elections. In fad 
never was such an agreement, nor could there be as long as the United 
insisted on including the re-united Germany in N.A.T.O. and thus hn 
nuclear arms within easy range of the Soviet Union. All Mr. Dulles really d< 
strates by this allegation is his own dishonest wishful thinking. 
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* benever they chose. Uncommitted peoples read such fine sentiments 
lH ,,IC light of the military preparations that are going on all round 
•ik* in, and conclude merely that the Western powers refuse to agree not 

* » use nuclear weapons simply because they have every intention of 
mg them, and indeed are building the whole of their strategy and 

*•«» lies on their use (pp. 13 ff.). 

Another military argument is that the Western powers must stick 
' " (he nuclear deterrent because otherwise they would be overwhelmed 
(he superior conventional forces of the Communist bloc. This argu- 
***nt has had a long run and is still constantly used to convince the 
udilic by politicians who must themselves know that it is a dishonest 
•mik. For, in the first place, in 1954 the total manpower of NATO forces 
(he last year for which figures have been given— was 6-7 million men, 
M..1 since the rearming of West Germany is now likely to be greater. At 
di il lime, the NATO estimate of the Warsaw Pact forces was stated as 
Hver six million”. 1 Since then 2 4 million of these have been demobil- 
•«!. Consequently, the NATO powers have a present manpower ad- 
‘iiihigc of at least four to three over the Warsaw powers. 

In the second place, it was the NATO pov/ers and not the Soviet 
1 hiion that, in the last resort, demanded the retention of large man- 
r«>vycr totals, mainly for the conventional forces. In the discussion at the 
l ulled Nations Disarmament Sub-Committee the substance of the 
\nglo-French plan of 1954 was accepted by the Soviet Union in May 
,,ns - * his provided for reducing armaments by stages, beginning with 
i Mi volitional forces. Here, the Soviet Government proposed a ceiling 
i I to 1 -5 million men each at the third and last foreseeable stage for 
Sovict Union and the United States. This was objected to by the 
' ala- as too low, and a compromise was reached at 1-7- million men 

* h. I hus, it is the Soviet Union and not the United States that has 
b '•landed the drastic cutting of conventional forces. Mr. Khrushchev 

* gone even further and suggested the complete disbandment of all 
Mhtary forces, keeping only a small militia for the preservation of 
•Hri nal order. 2 

I lie idea that nuclear disarmament will leave the field free for Soviet 
••nvcntional forces is one, however, that will be very hard to remove, 
die facts just cited are very little known and never publicized. In 
linlam in these last months, millions have been so stirred on moral 

* minds about the absolute wickedness of nuclear weapons as to dc- 
1 1 11 1 i heir unilateral and unconditional abolition by their own govern- 

Many of these are actually doing so in the firm belief that atomic 
*' ,u lament is equivalent to complete surrender to communist occu- 
. -d ion of the country, which, in the event, should be opposed only by 
' ms of passive resistance. For lack of information on the actual dis- 
'inamcnt situation, they have been made to face an entirely unreal 
' 1 ord Ismay, NATO, the First Five Years, 1949-1954, Paris, 1954. 

Interview with the New York Times, published 10th October, 1957. 
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choice between annihilation and slavery and, as a consequence, to presrnt 
the advocates of the Cold War with a telling charge of unpatrioh 
defeatism which greatly weakens the appeal of the opponents of nuclr.u 
weapons. The real choice is rather between annihilation and living in if 
same world with the communists, and here only the most convince! 
anti-communists would choose the former alternative. 

Debates on the whole question of disarmament have now become • 
widespread that these facts must soon come to light. Already, people in tin 
uncommitted world, and now even in the N.A.T.O. countries are begin 
ning to conclude that it is the Soviets that want disarmament and I \u 
Western powers that are holding back on it, especially in regard to llim 
principal weapon, the Great Deterrent. 1 In the complicated exchanp 
of open letters and diplomatic notes about a possible Summit mectim 
it is also becoming evident that this will be agreed to, if at all, only vn , 
reluctantly by the United States, though its allies’ governments, uiul» - 
popular pressure, have had to put up some show of wanting one. 

At the time of writing, June 1958, there is, however, little sign of in! 
progress. The only exception is the agreement between the U.S.A. an-i 
the U.S.S.R to hold a meeting of scientific experts to consider the p<> 
sibility of control of nuclear tests. Ever since the unilateral stopping »-( 
tests by the Soviet Union, there has been an increasing popular pi< 
sure for the general stopping of tests. If this point is once ceded, it mm 
be difficult to resist going further and accepting nuclear disarmainri" 
itself, and all it implies. 

A telling argument against any agreement to disarm and end Ik 
Cold War actually stems from this very realization that the Son- 
Union is in favour of it. For those who think that Communists ,n- 
enemies and always will be, the mere fact that they want negotiation 
indicates that they expect to get some advantage from them, count nu 
presumably on the unsuspecting virtue of the Western powers. “ II it 
an advantage to them, it must be,” they argue, “of disadvantage to u 
If we cannot see how, it only shows how diabolically clever they an* 
They never think of the easy answer to this — of proposing themsclw 
to end the Cold War, and thus compelling the Soviets by the same lop 
to fight to retain it. But then there is the danger that they would in 
play fair and would agree instead. These are the same obsessed peopl* 
unfortunately very influential, who would rather blow up the wlmi 
world than live in it alongside the Communists. 

The concealed reasons against having any negotiations derive It 
the real advantages to some groups — politicians, business men .i> 
military staffs — of preserving the Cold War indefinitely. They fear, .m 
with some justification, that for their Heads of State to negotiate wn 

1 “. . . since May 1955 the Russians have made considerable efforts to i« ■ 
agreement, including the acceptance, in principle, of a large measure of mi. 
national inspection and control ; while the Western Governments have witiuli 
the reasonable ‘comprehensive’ proposal for a first-stage disarmament agiv. . 
which they had previously urged.” P. Noel-Baker, The Arms Race , London, I 1 
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Miuunist powers, even without reaching an agreement, is very dan- 
Mh might make the peoples of their countries believe that the 
“•Miunist leaders were not untouchable villains but people like them- 
Worse still it might appear that these leaders really wanted 

■ and once that idea got abroad it might prove too popular and 
H very difficult to keep up the attitude of fear, hatred and sus- 

which is necessary to make the people put up with the sacrifices 

• ml inuous strain and terror of the Cold War. This almost happened 

Geneva meeting of Heads of States in 1955. It needed all the 
* . of (he Western Foreign Ministers, headed by Mr Dulles, to get 
k h> normal in 1956. Now once again in the spring of 1958 the 
m Powers have agreed most ungraciously to diplomatic steps 
lM T f° a Foreign Ministers’ Meeting to prepare one of Heads of 
All this may take quite a time (pp. 293, 295). 

■ hi while it is, indeed, becoming increasingly difficult to resist 

• n pressure from all parts of the world in favour of ending the 
li! War. It arises not only from fear of the bomb — though this is often 

H‘<’ct which has moved people into action— but because of the 
-Hijr realization of people all over the world, in the industrial as well 
underdeveloped countries, that their present hardships will never 
Mcned as long as this threat remains, and may well — even short of 
become even more difficult to bear. What is more, the very hope 
, b‘‘ newly liberated peoples had of winning prosperity and dignity 
ii own efforts is being destroyed as a consequence of the Cold 
5 which on one hand obliges them to waste much of their meagre 
,M rs <)n arms, and on the other denies them the capital to develop 
industry, thus dooming them to a life of increasing backwardness 

• • ry (p. 20). 

fundamental reason for condemning the state of the Cold War 

• •pelessness, a hopelessness shared by its most fervent advocates, 
i hope they offer is a negative one — the destruction of communist 

-Mid communism throughout the world. If this cannot be done by 
m war, then it will be by internal dissension produced by the 

• il (he Cold War itself. But having done this and restored the rule 
'Ulism throughout the world, what is there for most of the world 
i forward to. Even for the United States and a few other favoured 
" the only prospect held out is of carrying on as before 1917, 

1 1 lie fear that their system may be upset by military force, as they 
1 Min but do not really believe, or by foreign subversion. But this 

<dc capitalist system was precisely that which broke down in the 

• Id war and gave rise in 1917 to the first socialist government. 

lias happened since to alter it so fundamentally as to remove 
- n il strains that led to these events. Therefore, all that could be 
1 ,s ;l repetition, but now in a more deadly form, of wars between 
i states, as happened in 1914 and 1939. Actually, the strains of 
‘ G as whole in such a case would be much greater, because in 
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1914 the colonies were still safely under direct government of th 
imperial powers and the prospects of their independence and indu-.i • 
zation were so remote as to be unthought of. 

Now, even under the conditions of a complete victory for the \V. 
the Cold War, the most the countries in the “free world” and i 
ated areas” might expect is what they have actually been getli" 
Central and South America, where under the Monroe doctrim 
United States is politically as well as economically supreme. 

Actually, the prospect for the underdeveloped countries is lik* U 
be far worse. With the destruction of the only socialist government 
the world, there would be no longer the restraint on imperialist exp 
ation and oppression which their presence exercised particularly <U 
the last fifteen years. For though Soviet arms had nothing to do \\- 
and Soviet political influence very little, the liberation of so many col 
countries in recent years has gone through relatively easily because < >i 
fear the imperialist powers had of their peoples going over to 
munism. The people and even the governments of these countries i 
this perfectly well and even when they dare not, for political or ccon 
reasons, openly support the Soviet Union, they resist being drawn 
the Cold War and work for its relaxation. 

Until the advocates of the Cold War can think up some bcttci p 
pect to hold out they are unlikely to get support except from tho .« 
stand directly to gain from it or those who can be persuaded that s 
as their present situation is it would be worse under communism > 
is why the Cold War has generally been propagated in its no 
aspect, “Preserve the American way of life” “Preserve Civili/ah- 
as if this preservation, if it could happen in a world changing as i ,ip 
as ours, was the final goal to which all previous history had led 

These widespread feelings that the Cold War must be ended and i 
secured are now finding means of common expression in innunuu 
meetings and international organizations, but most consciously i. 
movement of the World Council of Peace that has for these lira 
years acted as a kind of Parliament of Man, attempting, and wiili 
success, to influence governments to halt their conflicts, to ncn<" 
to disarm, and to ban all nuclear weapons. 1 

Sooner or later — let us hope before an incident in any par! • 
world sparks off another great war — this popular pressure will i 
about negotiations, an ending or at least some relaxation of I In 
War and some measure of disarmament. There is even the hope. Hi 
it seems a danger to some, that once this process starts it may well i 
to be a chain reaction and pass rapidly through the stages of relax * 
disengagement and disarmament to peaceful coexistence, even pci h 

1 This was the first international body to call for the banning of nuclcai • 
in its Stockholm Appeal of 1950. See also World Assembly for Peace, II 
June 1955, Vienna, 1955, and Bulletin of the World Council of Peace , Vi 
progress). 
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H.iei national co-operation. The idea of “One World” launched in the 
! a k days of the war when the United States and the Soviet Union were 
Mil ing side by side, may yet return. But though we may hope, we must 
" •! icly on this occurring so quickly all by itself, but rather step up the 

• Mire of public opinion to keep the process going in the same direction 
1 not allow any lapses back to Cold War conditions. 

Wc must be prepared to accept for some time to come a situation 

* l»‘*rc many of the present conditions are preserved, but also one in which 

• ••lent hostility between rival social systems and military preparations 
; i war between them are replaced by mutual acceptance of each other’s 

• i I nice, and in which the struggle between them is fought out by means 

i peaceful economic competition. This kind of competition, unlike war, 
♦* likely to bring out the best of both; in so far, for instance, as the 
*!m\ Id Union can effectively help to build up heavy industry and create 

iiu al prosperity in countries such as India or Egypt, this is a direct 
(tiillcnge to America and Britain to do likewise each in their own way 

• ‘I her underdeveloped countries, or to compete directly in the same 
HMintrics, as they are doing in India, to see which way it works out best. 
h ■ ar and suspicion are eliminated, then the most rewarding economy 

♦II prove its superiority (pp. 290 f.). 

Naturally the Communists think that their system is the most reward- 
and they are willing to take on others in the demonstration. Sup- 
m Iris of capitalism, though as confident of the superiority of their 
. inn in principle, seem slightly more doubtful about demonstrating it 
pi net ice under such conditions and with a certain amount of reason. 

1 ic can be no doubt at the present moment that, with their far greater 
••♦lilies for financing capital investments, they could do more in a 

* •• ly material way than the Soviet Union in helping underdeveloped 

• Millies. The only trouble is they do not particularly want to, for it 

* ms to them that they could only do so at the expense of their own 
•ills. However, rather than see the whole system go under in economic 
♦••petition, capitalist governments may be willing to forgo them. Nor 
•♦III it be hard to manage; the device of long-term government- 
ppoilcd loans might secure profits to firms at the expense of a few 

• . of deficit budgeting, always resorted to in times of slump with 

• rss. 

ii I hoy decided to do this they might find that they did not lose so 
•• Ii in the bargain as they thought. There is a tendency of many well- 
uimg people in Britain and America to suggest that their countries 
♦ikl sacrifice a part of their national income to help the under- 
loped countries. I think the motive is admirable but that the whole 

r. wrongly conceived. As indicated earlier (p. 124) economic 
lopment in these countries will not only be of great material advan- 
lo (he industrial countries, provided they adapt themselves to 
• hanging needs of the underdeveloped countries, but also this 
nh’s far the best and most effective way by which the industrial 
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countries can soften the impact and shorten the duration of ovn 
production crises due to the capitalist nature of their own economy 

I am not suggesting here that the ending of the Cold War will in ii « 
lead to the solution of such deep-rooted instabilities of capitalism. IM« 
am I attempting to discuss, for reasons already given in the Prcl.i- 
(p. ix), the origin of these instabilities or the ways in which they can I 
resolved. This is not because I consider them unresolvable, but onh 
because I believe that they will take time to solve and that before tin . • 
done it is absolutely necessary to hold off nuclear war. If the capit.ili 
system is to be reformed, the pressure must come from within, from i! 
peoples of the capitalist countries themselves, and this pressure is na • 
sarily least effective under the conditions of arms race and whipp ' 
up hostility to socialist countries. The ending of the Cold War and n 
replacement by a period, short or long, of more or less friendly comp 
tition will offer the only conditions in which the internal economic an 
political problems of the nations of today may find their solution. 

The ultimate decisions between the systems may come soon or nu 
be put off for many years. In a world at peace this decision will be mad. 
according to their relative performance in providing lasting well a. 
for their peoples, and this will, in the last resort, have to be judy« 
by results. But as long as both systems are working together in a c«»n 
petition to see which can do best, both for their own peoples and for ii. 
peoples of the rest of the world, the danger that arises from the di vim.* 
of the world will be to that extent mitigated. The essential thing is i 
prevent war. If that can be done, the steps to the development of a wm I 
without war can be envisaged to lead forward at different rates, aceoid 
ing to the degree to which not only active war but Cold War is given ti| 
How this might be done will be shown in the next chapter. 
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XII 

HIE TIME-TABLE OF TRANSFORMATION 

I i is only after considering both the possibilities and the difficulties 
that face the transformation of the economy of our present-day world 
I hat we are really in a position to deal with the questions asked at 
outset of this book : How and where can we expect this transforma- 
•n to start and proceed — how fast will it move? Can we provide any- 
'•ing like a reasonable time-table for the development of the 
hungcs? 

I liesc are the main questions I am trying to answer in this chapter. 
»‘'ii ill Ihe outset I would like to make it clear that I am not doing this as 
m exercise in prophecy; partly because I know that all prophecy is 
mgerous, but more particularly because this kind of prophecy is the 
I dangerous of all. For here we are dealing with two sets of more or 
unpredictable unknowns interacting with each other — politics and 
“ ntific discovery. Even in science we do not like to make the kind of 
•pliecy that involves rates of change. The science of thermodynamics, 
!»• n indicating which are the unstable and which are the stable arrange- 
* ms of material systems, postulates that the unstable will of themselves 
•in into the stable, but it cannot say at what rate they will do so, 
s • i use this depends on a number of other factors, some facilitating 
*• catalysts and some hindering like poisons, and these have to be 
-pula ted before the programme of the course of events can be con- 
mil led. 

I he predictions I wish to discuss now are therefore not intended to be 
Hiparcd, after a gap of ten, twenty, or thirty years, with what has 
* ‘Hilly happened by then, although this might be a quite amusing 
ministration of human fallibility. They are rather to show people 
v what is the most or the least they might expect in different political 
umstances. I am not even attempting the difficult task of predicting 
political changes. Instead, I will try to examine what might happen 
i lie development of world economy in certain different political 
'Millions. In other words, I am trying to estimate the effect on world 
in imy of different degrees of slackening of the Cold War. For 
pl icily I am taking only three of these. The first is the condition of no 
krning — the continuation of the Cold War more or less as it is. The 
•iwl might be called a truce in the Cold War, in which rivalry between 
systems still exists, but where economic competition takes the place 
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of the arms race. The third condition is one where even this rival i v 
replaced by active co-operation in the economic sphere between diflcn i 
countries making use of international agencies but without the formal i< 
of any world state. These are obviously somewhat arbitrary division 
put up simply to clarify the picture; in actuality they might \\< 
merge into each other. 

The unpredictability of scientific discovery will have to look ali- 
itself. It is, for instance, quite likely that the production of thermo-niicf 
energy, already achieved both practically as the hydrogen bomb, ;m < 
on a small scale in the controlled reaction in the laboratory, will in il 
course of the next five years or less, become a practical industrial po* 
bility ; that within twenty years we may be drawing an unlimited amour 
of energy from this source. However, it may turn out that the tecluiu 
or scientific difficulties are too great, and we will have to forego Hi 
source of energy for a much longer period. Similarly, some new aim 
biotic against virus diseases or against cancer may be discovered, - 
some perfectly safe, simple, and cheap method of birth control, all • 
which may have considerable effects on social evolution. 

But by and large the old fable of the farmer and his sons is true ; llm 
may be treasures hidden in the field, but they will not be found withm#* 
digging. And new advantageous scientific discoveries will be turned i 
practical use in the next few years in the measure that money and elf'! 
are spent on scientific research to good purpose, that is, not spent •• 
scientific research for making bigger and better bombs or the mean*. i 
throw them further or more accurately. By and large, therefore, wc in.iy 
expect a faster or slower tempo of scientific discovery, and then, wii 
a time lag, of technical advance, according to where more or less dl 
is put into the whole of science, from science teaching in schools up i 
fundamental research. 

In the world in its present chaotic state, neither completely unplami* 
nor completely planned in any part, what actually happens will be il* 
result partly of things sought after, and partly of unforeseen con * 
quences of actions taken for some other purpose. There again it is i • 
possible to make any kind of precise prediction, except that by and Ini *-* 
casual and unplanned actions will not lead as rapidly forward as plamn 
ones, even with our very imperfect knowledge of how to plan. Ii 
relatively easy for a group of trained engineers and economists, work i 
together, to draw up a practical plan for the transformation ol n- 
industry of any country or region, either from the present indusio 
state to an advanced automatized state, or from a primitive econo n 
state to a modern one. But, as the first planners were to find out in h • 
time of the Soviet industrialization in 1928, there is a great di fieri* n 
between a paper plan and the plan that is actually carried out. The i- 
miracle of Soviet planning was that in practice the difference w;i . > 
so great as might have been expected, but that was only due to the ju 
popular drive behind the plan, and the determination of the Comm in >• 
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i iu ly to let nothing interfere with it. It was literally a life and death 
business. 

from then on, however, most national economic plans have had to 
inko into account not only the capacities and resources of the countries 
ilirmselves, in so far as they may be known, but also the degree of help, 
m Imical or economic, that can be expected from abroad. The change- 
»ivrr from an internally-financed plan to an internationally-assisted plan 
tfimot be settled inside the country itself, but it turns essentially on the 
tjuuntity of capital provided from abroad and on the conditions on 
Iik h it is offered. This in the present world is as much a political as 
*u economic question, some aspects of which we have already 
•uisidered. 

1 1 is also quite impracticable to talk about planning without some idea 
i l he internal social system under which the plan is to be made. 

Ii hough the original Industrial Revolution was brought about without 
link'll conscious planning except in detail, the scale of enterprises and 
tlir interests of governments in them grew all through the nineteenth 
i ulury. By the time of the First World War, monopolist corporations 
mild plan on a large scale, but only within restricted fields and in 
Muilry with each other. Complete state planning could only occur 
lirii the whole economy came under working control, as in the Soviet 

• ninn in 1917, but even there ten years had to pass before the First 
1 1 vo Year Plan was successfully launched. This proved to be the proto- 
i pc of many further plans, and not only in the Soviet Union, but also in 

• Inna and in other countries, non-socialist as well as socialist. The Five 

* mi Plans of India, for instance, are set in the framework of a capitalist 

• •nomy, and have accordingly considerably less scope and a smaller 
l#lircc of governmental control. 

National economic planning, as we now know from experience, is by 
in means a simple business of setting up, as in an architect’s plan, a 
Ii li able state of affairs and then ordering its realization. It is more like 

* military plan, where not only the intentions of the general but also 
dmNe of his opponent must be taken into account as well as all kinds of 

• foreseen circumstances. Nevertheless, both military and economic 
i ms are carried out, and sometimes successfully. Both depend for that 

i css on proceeding consciously and in due order. 

In an international economic plan, even under the best conditions of 
operation, this consideration of order and of proceeding by carefully 
•MHidered phases would be absolutely necessary. It should be emphas- 
> *1 that international planning, with which this chapter will be mainly 
•neerned, is not conceived as superseding national plans, but rather as 
uns of helping such plans to more rapid and effective fruition. As 
• iKly argued, the motive power for economic improvement must 
•me from the people of the countries themselves who will have to do 
>'.t of the work and expect to reap most of the benefits (pp. 1 1 5 f.). Any 
1 ,i of some superior authority, even international and democratic in 
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character, planning for people in different countries of the world t 
completely foreign to the ideas expressed in this book. 

The operation of changing from a pre-scientific to a scientific econo im 
like a military or any other planned operation, requires correct and dchb 
erate phasing. What we might hope to do here is to outline the kind « 
phases we might expect the different countries of the world to go throiiji 
and to make some kind of provision, phase by phase, for therequm 
ments of the next ones. We must also not treat them as a sequence < 
phases of indeterminate length, but have some idea of the time ca< 
phase would take. 

This need for conscious foresight is now becoming really import. m 
in a way in which it never was in the past. No one knows quite how Ion 
the Old Stone Age lasted, but to judge from the uniformity of its in- 
ducts over a period of time of the order of 50,000 years, its evolution w.» 
pretty slow. Generation after generation of men found things much Hi 
same as they had been in their father’s time. In the later and more sin 
ring times in our own Middle Ages, changes began to be just perccphM 
between one generation and another. The old generation went so fai .»* 
to disapprove of what the new generation was trying to do. Even 1 In - 
in some respects people could count on future events, and even pin- 
far longer ahead than we would dare to do now: a noble family might 
build a policy of aggrandisement by marriage which could be can n 
out successfully — as was that of the Hapsburgs — for about five or > 
centuries. In contrast today those who have lived twenty years have so 
enough drastic changes to last a lifetime, and are likely to see as nun 
more. 

It is under such conditions of rapid change that it becomes necess.n 
to foresee the effect of changes, not merely on future generations bui 
the present one, that is, on people already adult, who will have to Ion >• 
new skills. We need, also, to consider the training of young people i 
cope with jobs the very nature of which is not known at the time win 
they are at school. Such a rate of change makes planning very diflieuli 
for although some things in our modern world change rapidly, otlu i 
require even longer preparation than they did in the past. The scale 
human operations in making dams, and reservoirs today, and the ev« 
greater works of the future, is now becoming so large that it require 
large time scale as well. Such works need to be thought of and plain n «i 
perhaps fifty years ahead, and that even in capitalist countries. Planum: 
is an element in modern civilization that cannot be avoided. It is oil- 
business to see that it is done as comprehensively and as flexibly » 
possible. 

The fact that speeds of advance in different parts of the world .»• 
widely different is another feature of our age that makes for even jm< 
complexity and puts even more demands on our capacity to plan \N 
have already seen in whole regions of the world that there is virtually i» 
advance at all, indeed some have fallen back. Between them and H« 
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must advanced industrial states there are a number of grades, correspond- 
uij? only partially to the stages through which countries passed in the 

• uly ages of industrialization (pp. 105 ff.). I say partially because one 
*i i he hopeful features of modern science is that it is possible, through 
iu aid, to skip whole phases of industrial development. On the advent 

• •I atomic power, for instance, it may be possible for newly industrial- 

d countries to avoid the coal-based stage, with all its ugliness, com- 
pletely. Nevertheless, in considering the advance of the world as a 
whole, we have to take into account not only the actual economic state 
--I r ich country, but also its capacity for development. As we have seen 
*•» our own time, really rapid economic advance is possible for an under- 
ii veloped country only when it is free from both foreign and native 
ipilalism. At any give time, some countries will be well advanced in 

• Milustrialization, others will be beginning it, still others will not even 
! i vc begun. For optimal advance on a world scale, it would be neces- 
Mt v to work the plans of the different countries together into some kind 
•I harmony, so that their economic products could be exchanged at each 

• ipr lo mutual benefit. Thus, in a way that I have already indicated in 
f ul, (he more advanced countries can help the less advanced and help 
themselves at the same time. 

1 1 will not be necessary here to discuss the normal course of the indus- 

• M«th/.ation of backward countries or the further advance of the industrial 
•Hi . This has already been done in earlier chapters (VII-IX). What I 
“ill (ry to do here is rather to consider the total strategy of world 
i clopment, indicating the parts played by different sectors, under the 
1 lh icnt overall limiting conditions. 

In (he process of industrialization of a large underdeveloped country 
- legion, there is always one decisive point marking the change-over 
•m secondary industry to the setting up of a self-regenerating heavy 
ihistrial base — the establishment of the complex of power, steel, en- 
"iviing and chemical industry, implying production on a scale of 
lllions of tons per annum. Of all the underdeveloped countries in the 

• m hi, only Brazil, Mexico, and Chile with a total population of 97 
allions are even approaching this phase. In 1956 their steel production 

■ I 4, 0*6 and 0-4 million tons respectively. 1 

I 'mil any country has reached at least this phase of industrial devel- 
i mrnt, its advance is necessarily slow and its economy remains depen- 
‘ I on those of already industrialized countries. In the “Free World” 
h is little or no incentive from outside to help industrialization, and 
*Mii(lidcnt capital accumulation in the country to start it from the in- 
( onsequently, industrialization may take long to get started, and 
- lop slowly when it does. This has been, for example, the case for 
i- 1 , I he second largest country in the world, which still has an indus- 
i mailer than that of Belgium, with one-thirteenth of the population. 

I In- Soviet Republics of Central Asia and Transcaucasia have already reached 
! h levels of steel production (p. 123 n.). 
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TABLE XVIII— The Conditions of Advance 



I 

Continuation of ‘ Cold War ’ 

ii 

Truce in ‘Cold War’ 

in 

International Co-operation 

Armaments 

Arms race continues. Nuclear 
tests continue. Production of 
more and larger nuclear weapons. 
Build up of sites for intermediate 
and inter-continental ballistic 
rockets. Increased risk of out- 
break of nuclear war through 
technical misunderstandings and 
irresponsible decisions. Dissemi- 
nation of nuclear weapons to 
many countries not now posses- 
sing them. Growing armament 
costs. Depletion of scientific and 
technical manpower. 

Arms race stopped. Nuclear tests 
suspended. Agreement not to use 
nuclear weapons but stocks left 
undestroyed. Standstill on devel- 
opment of ballistic missiles. Large 
reduction in conventional arma- 
ments. Conversion of many arms 
factories to civil uses. Many 
scientists and engineers released 
from defence services and indus- 
tries. Funds made available for 
capital investments and improved 
standards of living. 

Disarmament agreement in opera- 
tion. Elimination of nuclear wea- 
pons. Cessation of military re- 
search liberates scientists and 
technologists. Reduction of all 
conventional forces and weapons 
to minimal levels. Setting up of 
permanent system of control of 
armaments and for settlement of 
disputes. Nearly all sums pre- 
viously used for armaments now 
available for civil purposes. 


Political 

Tension maintained by recurrent 
crises. No resolution of existing 
disputes. Dangers of disputes 
triggering off war. 

Tension reduced. Existing dis- 
putes resolved by negotiation and 
compromise on general basis of 
status quo. 

Tension replaced by co-opera- 
tion, each country determining 
freely its own internal social 
system. No abandonment of 
national independence but greater 
activity of U.N. agencies. 

International. 

Relations 

Economic 

Continuation of embargo on pro- 
duction goods exports to socialist 
countries. Reduction of capital 
available for neutral under- 
1 developed countries. 

| 

Freedom of trade in all goods. 
Currency agreements to facilitate 
exchange. Great increase in capital 
available to underdeveloped 
countries. Active competition in 
economic assistance. 

Planned international trade to 
secure maximum benefits for all. 
Co-ordination of development 
plans of each country with agreed 
quotas of capital assistance from 
industrial countries. 



Hindered movements across fron- 

Restoration of freedom of move- 

Greatly enhanced cultural ex- 
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Capitalist 

Countries 

change difficulties. Dangers of 
restricted markets and slumps. 
Reduction of capital formation. 
Threats to wages, employment, 
social welfare and civil liberties. 

ductkm of capital goods, machin- 
ery and vehicles. Later expansion 
of consumer goods industry. 
Increased capital formation and 
greater sums available for social 
welfare and education. 

Production planned in relation to 
internal needs and requirements 
of industrializing countries. Eco- 
nomic progress with less fear of 
slumps. Rapid advance of auto- 
mation and atomic industry. 

Consequences 

Socialist 

Countries 

Economic progress continues but 
rate affected to a lessening extent 
by import restrictions. 

Economic progress accelerated, 
more effort available for con- 
sumer goods. Greater imports 
from capitalist countries. Great- 
er exports to underveloped coun- 
tries. Freer foreign contacts. 

Fully balanced economic progress 
possible on account of removal 
of external risks. 


Under- 

developed 

countries 

Colonial wars likely to continue 
and get worse. Economic con- 
ditions unlikely to improve in 
most cases and may markedly 
worsen. Absence of capital for 
industrial development. Any new 
industrial centres formed will be 
largely on the initiative of the 
Soviet Union. 

Rapid granting of indepen- 
dence to all colonial territories. 
Economic conditions improve. 
Long term loans available from 
both capitalist and socialist coun- 
tries. Possibility of forming new 
industrial centres in all continents. 

Economic advance now possible 
at highest rate determined by 
internal factors only. Capital 
available through international 
agencies to meet requirements. 
Rapid industrialization. Some ten 
new industrial centres could be 
started in first decade, twenty in 
next and more as required. 

General 

Growth of internal and inter- 
national tensions. Mounting dan- 
ger of war and revolution. 

Relaxation of internal and inter- 
national tensions. Competition 
between social systems by raising 
internal standards of living, edu- 
cational and scientific achieve- 
ments and assistance to under- 
developed countries. 

Rapid completion of second in- 
dustrial revolution on world 
basis. Evening-up of standards of 
living all over the world. Flou- 
rishing of science and culture. 


The Time - Table of Transformation 


World Without War 


Now that it is free from the direct imperial control of Britain, India • 
industrializing, and doing so for heavy industry in a socialist fon* 
(p. 1 16 f.). Despite the present restricted conditions of world econoim 
will be impossible to prevent other countries also reaching the pon ■ 
when they become self-sufficient, both technically and in capital form 
tion. 

Consequently the speed of industrialization throughout the world i .1 
be assessed by the sequence of dates at which each new country or rcjm 
passes into the first phase of industrialization. We must then consul' 
to what extent general world conditions hasten or slow down the i.m 
at which new countries start their industrialization. Under the woi 
conditions — short of war — it may happen that no underdevelop. > 
country becomes industrialized. None did so in fact in the capitals 
dominated world during the first half of this century. It was only throm 
socialism, and in the face of strong capitalist opposition, that the So\ 1 - • 
Union itself managed to acquire an industrial base. Indeed, accord im 
to orthodox capitalist economies, there is no reason why any nmi. 
industrial bases should be set up. But this restriction cannot be mam 
tained, as China and India are showing, the process of industrial i z;i 1 1 • 
is likely to go on at an accelerated pace. Even under ideal condition .• 
would be impossible to start such an industrialization everywhere a! Up 
same time. But we might expect the first one or two to appear witln 
twenty years, and after that an increasing number in each decade, unit 
the process slowed down as the world became completely industrialize .1 
and ready for the next stage of further scientific advance. 

Here in this chapter we have to consider in more detail the ld« 
effect of different world political conditions already referred to win. 
were summarized for simplicity under the three headings of I. Conlim* 
ation of “Cold War”, II. Truce in “Cold War”, and III. Intern, 
tional Co-operation. A synoptic picture of what these three condilim * 
might mean are shown in Table XVIII. They are discussed in im 
detail in the following paragraphs. 

The first of these, and the only one with which we are already famili .*• 
is the continuation of the Cold War at more or less its present dep.* 
of intensity. This means, by and large, the continuation of the an- 
race, limited only by the capacity of the countries on either .nl» 
particularly the weaker ones, to bear this strain. It also implies nu 
tenance of the general territorial status quo in most regions of the w. u M 

This might be broken here and there by limited, local wars <>l 
type of Korea and Viet Nam which, unless they are to invoke a gain 
world war, are bound to end in negotiated armistices with no go 
advantage to either side. Whether even this could happen, wiili n 
openly proclaimed Western strategic policy of “limited nuclear \va 1 1 . 
now built in to their armed forces” (pp. 13 ff.), is far less certain. Ai 
bombs in Manchuria or Syria would have probably set going a tin 
reaction of reprisals which would have ended within a few weeks 01 .1 
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in a general war (pp. 13 ff.). But here by definition, and unfortunately 
til V by definition, we are not considering such eventualities, and hope 
t lull somehow or other it will be possible to maintain the precarious, ill- 
iupcred and dangerous peace. 

In their gloomy moments American and British statesmen have 
talked of the Cold War as a permanent feature of our civilization, 
Im h will go on for a century or so (p. 209). But we may hope that this 
{‘inspect is no more real than Hitler’s boasted thousand years of Nazi 
ale However, as we are dealing here with the short-term period of a 
generation or so, the possibility of a continued Cold War must be 
•uisidered as one of our limiting conditions; it is certainly the most 
limiting. 

Because we are unfortunately so familiar with Cold War conditions, it 
Imrdly worth doing more than list its major economic features as far 
• > I hey affect any possibility of progressive changes in world affairs. It 
involves a state of permanent strain — this is really its essence — not only 
1 military and political strain, but also economic strain which has 
'h.wii itself in recurring crises of a special type. They were character- 
m| not so much by lack of employment as by shortage of foreign 
« himge. This in turn was due to the inability of countries — other than 
• United States — to carry the ordinary burden of their economic 
!i and indulge at the same time in making what is considered their 
"»".sary contribution to the common defence. We are in the middle 
1 one of these in Britain as I write. This may have passed, or another 
»y have come, by the time this book is finished. Nor is it impossible 
m.il 1 he old, cyclical production crises of capitalism before the war, 
* Ih» Ii have since then been partly held back by the arms race, may 
mm once again (pp. 293 f.). 

Mad as these minor crises are in the industrial countries themselves, 
lending to destroy the advantages brought by improvement of 
ihnique and full employment, they are far worse in the under- 
e loped countries, where falling world prices result in extending misery 
I Mime degree of famine. A major slump in the United States would 

• luce catastrophic results in these countries. 

1 m (he last few decades the real standard of living over most under- 
loped countries is falling slowly, but with an increasing pace (p. 

■ I he peoples of these countries feel the injustice of enduring greater 
aly while the means to end it are withheld from them and this 
ides much of the motive power for the anti-colonialism which is at 
nil (he most dynamic of world movements, and, because of its very 
uic, is wedded to change rather than the maintenance of a status quo. 
111 such countries as Algeria, where conditions are so bad that it 
that nothing could be worse, that freedom from Imperialism 
• . worth fighting and dying for. In the older European capitalist 

• Mines the atmosphere generated by the Cold War is one of general 
1 . r. m and discouragement, now also tinged with fear. There is a 

233 


World Without War 


tendency to turn away from politics to concern with purely person .1 
and family life, without hopes of any amelioration of general condition* 

It is perhaps this absence of hope more than any other psycho1op< • 
fact that stifles any serious effort on the part of public opinion to chan* 
the economic conditions. People may know that what stands in the w • 
of better times is the persistence of the Cold War, but they feel that ( lm • 
is just nothing they can do about it. Nevertheless a point will come in 01 
country after another when the strain will get too great and people \n - 
be shaken out of their political apathy and take some action. Whei li- 
the action will be wise or not depends on how far in the interval th* 
have come to understand the political and economic forces in the woi 1 - 
they are living in. 

In the United States itself conditions are again different. Here tl 
problem is one of a production — or rather of a productive capacity 
greater than can be absorbed by the amount of consuming powei 
free in the economic process. It is a more classical boom and hu 
situation in which slump has been held off, in so far as it can he, I 
recurring crises of alleged national dangers, requiring enormous 11 * 
armament expenditure such as that set off by the Sputniks. 

As these conditions are the ones that we actually live under, tl 
simplest way of predicting what this means for the development <>l - 
new economy in the world is to look at what it has meant in the last 1 * 
years. For like causes will produce like effects, at least up to the pun 
when the whole system becomes unstable, either in the direction - 
war or of major economic crises. Unless and until either of tin 
happens, what we will see therefore is what we have already seen uni 
more so. 

Many industrialized countries and particularly the United States \ni 
see a rapid advance in technique and science but one polarized inciv.i 
ingly to military uses. Automation in limited fields of industry \\* 
grow rapidly, though in a spasmodic manner, enabling goods such - 
cars, washing machines and refrigerators to be turned out faster ,n 
with smaller labour costs, thus increasing the tendency to unemplu 
ment and slump (p. 58). Science will continue to advance but as lour 
it remains so largely tied to military uses its benefits will not be fully h 1 
However, because not enough people know about science anyway m- 
are they brought up to be interested in it, they do not know what il» 
are missing. 

Agricultural production in the United States may well increase 1 
further than the 50 per cent it has gained in the last twenty years il< 
details see Table V, p. 62). But there is already great difficult \ 
disposing of the food produced, however wastefully it is used, amt 
would be immoral to give too much of it away to people in the n 1 
the world who want it but are unable to pay for it. In consequence, m 
policy of restricting cultivation and destroying or dumping surplus 
likely to continue. Wealth will accumulate further in the hands ol h 
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rich, though the twelve million families, out of 43 million, who earned 
less than $3,000 in 1955 are likely to earn still less in the next few years, 
while the number of such families is likely to increase. But the more the 
wealthy get, the less secure they feel and may be persuaded by a well- 
designed campaign of advertising terror to put up ever more money for 
‘'defense” by means of nuclear bombs. In this time of strain the mood 
of the great mass of the people, the 60 million American workers, is un- 
certain but there are signs that if unemployment rises still further there 
will be a turn towards Rooseveltian liberalism. 

Meanwhile the European industrial countries, as already indicated, 
me in a state of increasing financial strain. The increase of production, 
which was reasonably large for a capitalist country, running at a rate of 
about 5 per cent or more per annum for the years 1950-55, has turned 
Into a decrease, except in Germany which is a few years behind the 
others in its development and may be expected to slow down in its turn. 

I he social gains of the period of the Welfare State and full employment 
now seem to be in danger and here a general discouragement and cyni- 
» ism is beginning to turn, even in Germany, to active resentment against 
I he policy of the Cold War. 

On the other side of the world, in the Soviet Union, it is now evident 
l hat there are at least six large and well distributed bases of heavy 
industry. Heavy industry will continue to grow at rates of some 15 
per cent per annum as compared to the 32 per cent maximum or the 7 
per cent average of the United States. But at the same time, for political 
ns much as for economic reasons, it will be combined with an ever 
bister drive in consumption-good industries. This was always desirable, 
and now the country feels strong enough to undertake it. The leeway 
to be made up in the form of improving food, clothing and housing is 
such that there is no fear of running the industry into over production. 
Kut her, it will still be a long haul, estimated by Mr. Khrushchev as at 
least fifteen years, before they reach the same standards of physical 
consumption as the Americans have today, due in part to the burden of 
1 rarmament expenditure and in part to the closing of new markets both 
lor consumer goods and productive machinery. 1 

In the Soviet Union, quite unlike the United States where it is a 
limulus, military expenditure is an absolute drag and is holding back 
l he rate at which these good things might be provided. This is a fact well 
\ nown to the rulers of the United States and indeed used by them as 
one of their major levers in foreign policy (p. 216). The change towards 
better conditions of living will not, by any means, prevent the rapid 
tiansformation of industry along the lines of the new Scientific Revolu- 
tion (pp. 144 ff.). For the last few years it has been evident abroad that 
the pace of the transformation of industry is being set in the Soviet 
I Inion. In the use of atomic energy, it is surpassed only by Britain; in 
oitomation, it is leading the world, as it is also in mechanical engineering, 


1 Soviet News , 7th February, 1958. 
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aviation engineering, and rocketry, where Soviet advances hav. 
completely upset the military balance of power in the world. 

The policy of full utilization of the human resources of the countiv. 
particularly by scientific and technical education, on a scale never befon 
attempted elsewhere is already paying dividends (pp. 181 ff.). In the lom 
run it is bound not only to give an immense and growing advantage i<* 
the Soviet Union and other socialist states but also prove a power! nl 
transforming factor for the whole world. 

The prospects in Eastern Europe which was for long considered hy 
the advocates ot the Cold War policy of “containment plus” as (In 
weakest sector of the whole socialist world, have definitely improved 
since the bad days of 1956. The attempt of the separate countries, even 
small ones like Hungary, to set up major industrial bases of their own 
at heavy cost to the standard of life (p. 131) has been abandoned and m 
its place has come schemes of mutual trade between the countries in (In 
area 1 and also with the Soviet from which has come in recent yc;n 
considerable economic aid. The severity of the Western blockade 
which is also a major economic cause of distress, has also been mitigated 
and in the case of Poland credits are being actually provided from (In 
United States. All this is an indication that the early Cold War policy <>! 
relying entirely on sharpening internal discontent by propaganda and 
agents, so as to provoke political disintegration, has been modified. In 
stead, more stress is being laid on weakening the hold of the Soviet Union 
by demonstrations of superior benevolence. This may to some extern 
remove the danger of the area being made the focus of a new world w.n 
However, it has for the last ten years suffered more than any other from 
the Cold War, and can never fully recover in a Cold War atmosphere. 

In China, on the other hand, the difficulties are of a more element ;n y 
and physical nature. Here an enormous population of over 600 million, 
with an ancient and high culture, has been kept by the backward looking 
feudal-imperial governments — interfered with by foreign colonial 
powers — from developing its own resources, which it clearly could havr 
done at least as early as Japan. It is now at last embarking on stages <»! 
industrialization. How this is being done has already been described 
(pp. 116 ff.). Here it is sufficient to say that already China’s future as .» 
major economic power is assured through her great resources, the energ \ 

1 This is useful because the industries and agricultural products are large h 
complementary. Czechoslovakia is the most industrialized and can supply agn 
cultural and other machinery as well as consumer goods like glass and footwi \n 
Poland has large coal supplies and a strong textile industry. Hungary has alumni 
ium ore and a good electrical industry. Rumania has oil and could, with median 
ization and fertiliser, produce agricultural surpluses. Slightly outside the area fm 
now developing trade with it is Eastern Germany with its brown coal and !in< 
mechanical and optical industry and Yugoslavia with considerable agricuhm.d 
and mineral resources. Between them they comprise all that is necessary i 
maintain a major heavy industrial base and associated industries. In this c .i .* 
however, it need not be concentrated as in the past near the Silesian coalfields fin 
could be of the modern scattered type (p. 131). 
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»»l enthusiasm of her own people, the leadership of an experienced 

* Miumunist Party, and the technical advice and aid from the Soviet 

* Minn. The great advances of the last ten years have been made in the 

of maximum Cold War hostility from the United States and what 
Minted to its active war of intervention in Korea. Were this hostility 
i hr relaxed, the advance of China could be even more rapid, to the 
• lit not only of her people, but all those of Asia. 

\S hen we turn to other underdeveloped countries lying outside the 
! 'tl of the socialist states, the outlook is far more grim. So far, only in 
li.i has there been a full-scale attempt to industrialize. This has been 

* (ho general lines of the Soviet Union’s First Five Year Plan, but 
aimut any fundamental change in the social system — that is, by a 

i hod of nationalization with compensation and building up to state- 
nril industries. This policy, though violently opposed by capitalist 

* irsts both inside and outside the country, has won the imagination of 
‘i.nns of Indians and particularly of the engineers and scientists who 

* (o carry it through. Where the conditions of the Cold War block 
m is in limiting the supply of capital. Adequate quantities could only 

its (he result of considerable disarmament, 
i have no doubt that the industrialization of India will go through, 
mlainly it will go through much more slowly under present con- 
ns ( ban its protagonists hoped, or than it could go, given a relaxation 
fit. ( old War. 

i he other countries of Asia have not been able to reach by any means 
»me stage of internally-directed industrialization as India. None of 
mi were as technically advanced as India nor are they for the most 
1 » it her large enough or possessed of suitable raw materials to attempt 
' * i mne autonomous industrial centres in the sense discussed in earlier 

* i Mi' is. Egypt — now the United Arab Republic — and Indonesia al- 
•»l»li rich agriculturally, are known so far to have few exploitable 

(ill raw materials, though more may well be found. This situation 
I*! change radically if means were found to introduce atomic energy, 
i * (lie full value of large and industrious populations could be turned 
* ount. But this is still some twenty years ahead, 
both these countries the national liberation movements are having 
r.l (he last efforts of the colonial powers. While foreign administra- 
Imis ended, it is still necessary to break out of an effective economic 
\ tde and refusal of credit — for example, the classical case of the 
m dam. In many of the other countries where there are immediately 
i hie resources, in the oil countries of the Middle East, the direct or 
1 1 grip of the oil companies is sufficient to prevent the real wealth 
i uuntry falling into the hands of the majority of its inhabitants, 
ime conditions hold for other oil-less countries of the SEATO and 
fid pact areas, such as Thailand or Pakistan. There is little possi- 
• »l industrialization or any relief of the grinding poverty of the 
v peasant population until they have shaken free of capitalist 
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interests. How difficult this is to do was shown by the case of Iran win 
a promising beginning of getting rid of the Anglo-Iranian Company » 
cynically turned into selling the country to the American oil intert- i 
These countries are now enjoying benefits of the Good Nekhk 
policy, by which the United States has kept the whole of Latin Amo , 
under its tutelage for the last forty years and to prevent the dcvel. 
ment of any independent industrial centre in that continenl. |i. 
means American consumer goods and various degrees of luxury I 
the landlords and bourgeoisie, and continued poverty under primm . 
but now slightly more sanitary conditions, for the rest of the popm 
tion. The relatively small working class is occupied in producinj' i 
materials such as oil or cash crops for export — in other words, we In 
a new colonialism. However, it is less likely to be accepted even |,„ , 
shorter time than the old one, and we may expect and indeed 
already having plenty of examples of local revolt against these emn 
tions. They cannot always be put down by reliable politicians 01 I. 
troops armed with American small arms. Nor are these good region 

TABLE XIX 

Distribution of Foreign Aid 
Billions of U.S. Dollars 


(a) U.S. Mutual Security Programme 


1950 .... 

1951 .... 

1952 .... 

1953 .... 

1954 .... 

1955 .... 

1956 .... 

1957 .... 

Military 

•05 

•9 

2- 4 

40 

3- 6 

2- 3 

2-6 

3- 5 

Non-Military 

3-4 

2-8 

2-1 

1-8 

1-2 

20 

1*6 

•5 

Total 

3-5 

3- 7 

4- 5 

5- 7 

4 9 
4-3 
4-2 

4 0 

Total for 8 Years 

19*35 

15 4 

34 H 

(b) U.S.S.R. Foreign Aid 



Military 

Non-Military 

Total 

1956 

0-2 

0-7 

0-9 


Source: Statistical Abstract of the United States 1957, Washington, I'n 

The Sino-Soviet Economic Offensive in the Less Developed < , 
tiies, U.S. Department ot State, Washington, 1958. 

Economic Survey of Europe in 1957, U.N., Geneva 1958 
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which atomic bombs can be used with effect to prevent internal subver- 
sion according to the Eisenhower doctrine (pp. 295 f.). 

Most of these countries have been for many years recipients of aid 
lioin NATO powers which comes overwhelmingly from the U.S. A. The 
main funds for this are provided by the U.S. Mutual Security pro- 
im nmme. The official figures given in Table XIX(a) shows an unmistak- 
able trend from civil to military aid. The latter, because of the demands 
»i makes on the manpower and resources of the countries it is given to, 
Is not so much aid as imposition, and is usually on a scale which may 
•Iwarf the good effect of the civil aid. In contrast, aid from the Soviet 
I hiion, Table XlX(b) is on a much smaller scale, though the preponder- 
nimg civil aid is comparable to that from the United States. 

More details as to the distribution of aid from both capitalist and 
socialist countries are shown in Table XX. The former, (a), shows total 
tml in loans and gifts to twelve underdeveloped countries arranged in 
older of the aid received per inhabitant, with the further addition of 
India. It includes multilateral aid through U.N. agencies, which can be 
« cn to be a relatively small contribution. In most cases — all, except for 
flu cc ex-colonial or protected countries — the largest contributor in the 
U.S. A. 

In Table XIX(b), the corresponding figures are given for aid from 
m u ia list to underdeveloped countries. The figures, derived from U.N. 
nuirccs, are admittedly incomplete and consequently only indicate the 
lower limit (>) of the aid received. Here the major contributor is the 
Soviet Union. What the figures do not show is the difference in the 

• luiracter of the aid given by capitalist and socialist countries. In 
implcs where this is stated, it would appear that the capitalist aid is 

mostly in the form of food and consumer goods, while that from social- 

• I countries is mainly in the form of producer goods. For completeness, 
«iil to the socialist countries of Mongolia, N. Korea, N. Vietnam and 
i hi na has been included in this table, but the policy of rapid industrial- 
* /ill ion and agricultural reform followed in these countries put them 
« Ifcctively in a different category from those that remain within the 
mi hit of the “Free World”. 

Had as the conditions of the free countries of Asia and Africa are, 
llioy are far worse in the remainder of the old colonial system — in 
Malaya, in Kenya, the Portuguese colonies, in Algeria, in Madagascar — 

• 'i all of which there is actual revolt, either smouldering or active, and 
\ here impoverishment is made worse by the presence of foreign colon- 
ies or administrators living on a far higher standard than the so-called 

natives” and monopolizing all the best land, plantations and mines 
w here the said natives have to do all the work. 

How this will break down — whether by the costly methods of pro- 
longed warfare as in Indo-China, or by the astute giving in at the right 
moment as practised by the British in India and Ghana — remains to be 
<’ii. But from our point of view of changing things we can see that 
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TABLE XX 

International Economic Aid in Loans and Gifts To 
Underdeveloped Countries: January 1954-December 1956 
(Millions U.S. Dollars) 

{a) Aid from Capitalist Countries 


Recipient 

Country 

Total Aid 
Received 

Largest Bilateral 

Multilateral 

Aid 

Aid Per 
Inhabitant 
{Dollars ) 

Contribution 

Contributing 

Country 

Israel 

141 

140 

USA 

1 

83 

Jordan 

113 

85 

UK 

2 

81 

Libya 

60 

26 

USA 

2 

55 

Laos 

70 

66 

USA 



50 

S. Korea 

675 

595 

USA 

78 

31 

Tunisia 

105 

104 

France 



28 

Taiwan 

218 

216 

USA 

2 

25 

Morocco 

151 

150 

France 



18 

Bolivia 

48 

45 

USA 

3 

15 

Vietnam 

353 

341 

USA 



13 

Brazil 

293 

239 

USA 

51 

5 

Pakistan 

309 

222 

USA 

39 

4 

India 

245 

200 

USA 

16 

0 6 


(b) Aid from Socialist Countries 


Recipient 

Country 

Total 

Aid 

Received 

Contribution 

of 

U.S.S.R. 

Contributing Countries 
other than 
U.S.S.R. 

Aid l'< > 
Inhabitant 
{Dollar \ ) 

Mongolia 

> 50 

> 50 

Czechoslovakia 

>50 

North 

Korea* 

415 

250 

Czechoslovakia, E. Ger- 
many, Poland, Hungary, 

50 

North 

Vietnam 

>100 

100 

Rumania 

>10 

Afghan- 

istan 

>106 

106 

Czechoslovakia 

> 9 

U. Arab 
Republic 

>231 

>175 

Czechoslovakia 

> K ' 

China 

>855 

>855 


> 1 1 

Indonesia 

>100 

100 

Czechoslovakia 

> F> 

India 

>240 

240 


> o / 

Burma 

7 

7 

•• 

> 04 


Sources: Statistical Yearbook , 7957, U.N., New York, 1958. 

Economic Survey of Europe in 1957 , U.N., Geneva, 1958 
Notes: * Mostly 1953-54. 


240 



The Time - Table of Transformation 

ilirse countries have not even reached the point at which improvement 
»ih begin. They have first to gain their independence, 
liy and large, the only hope for all the underdeveloped countries, ex- 
•Innial or colonial, embracing nearly half the population of the world 
•.I at present outside the orbit of socialism, is breaking away from 
n.« control, direct or indirect, of the capitalist powers, and this is going 
• be extremely hard to achieve in the conditions of the Cold War. 
Nevertheless, the whole of this region, from the Phillippines to South 
Sincrica across Asia and Africa, is in a ferment. The popular move- 
•Mi'iits in these countries are themselves becoming linked with the 
Mirtjor conflict of the Cold War, notably in the Middle East, so that the 
! i nger always remains that they themselves may give rise to the critical 
i. * i ilitics to set off a Third World War. If this does not happen it will 
M necessary, in any settlement which puts an end to the Cold War, to 
Miitkc them effectively free or at any rate to leave them equally open to 

* r, lance from both parts of the world. Despite increasing injustice and 
pK-ssion, such as occurs in South Africa and Algeria, the peoples, by 

• Hons ranging from boycotts to insurrection, are forcing concessions 
uni rapidly moving towards liberation. However, as we shall see in the 

- u section, it is possible that they may find sufficient resources through 
iIh very competition between the capitalist and socialist systems to 

• in 1 1 (heir own economic as well as their political liberation. 

I he conditions of the Cold War offer only the feeblest prospects for 
my progressive and certainly for any rapid improvement of the con- 
Hllons of the worlds as a whole. What we may expect while it lasts — 

. I let us hope it will be a very short time — will be a continuation of the 
"itumic tendencies already evident in the “Free World”. If there is a 
imp as well conditions will be far worse. 

In sum up: the disparities of standards of living, themselves one of 
Hu major causes of conflict in the world, will certainly not be reduced 
^ long as the Cold War lasts. In fact it is one of the objects of the Cold 
; u to increase them. The same threat hangs over the countries of 

* ulcrn Europe, who will have in addition a heavier armaments burden 

• bear. At the other end of the scale the economies of the underdevel- 
i »1 section of the Free World have very poor and fluctuating pros- 

i v None are likely to advance rapidly and many may face still further 
■ i*i»verishment. 

However, the other object of the Cold War, the weakening of the 

* itilist countries and particularly of the Soviet Union and China is 
i * inly not going to be achieved. Hampered as it has been by blockade 

\ i he necessity for large military expenditure, economic development 
.tile lo go forward, and at a continually faster rate. 

I Ims the Cold War may well have a result precisely the opposite of 
but was intended, by increasing the relative strength of the Socialist 
*i of the world and increasing its attractiveness in the eyes of the 
♦pics of Asia and Africa. No one in the socialist world would, 
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however, approve this way of securing an advantage simply as a result 
general impoverishment, and one carrying with it the horrible danjvi 
another nuclear war. On reflection, it will be to the advantage of .ill 
end this tragic state of affairs, which offers no hope for the future. ... 
uses most of the available surplus of the industrial forces of mankind 
hinder rather than help its advancement. 

We pass now to the second condition, that of some kind of Tnn . 
the Cold War. Here it is more difficult to define what we mean or <■». 
to picture it, for unlike the Cold War we have no direct experience <*i 
For the purpose of argument, however, one could postulate some kind • 
intermediate condition, in which the major blocs into which the w. . 
is at present divided still remain essentially intact. Territorially, (l>« - 
would be a general status quo as far as governments of different cm, 
tries in the world were concerned, even in the disputed areas. It w,«< 
not, however, necessarily exclude the reunification of Germany, \ . 
Nam and Korea and even some adjustments of the frontiers of Im 
providing a tolerable life for the Palestinian refugees. But by and In, 

I am considering a condition in which no great changes in regime m. 
territory are being made. 

The major change postulated would be the definite stopping <>! n 
armaments race and some degree of disarmament. This might be om ■ 
the stages of the plans which have been agreed in principle over and < • • ■ ■ 
again at the U.N. Disarmament Sub-Committee but never yet accept, 
in practice. It would include the drastic reduction of convent nm-. 
weapons and forces, something which is likely to happen in any i »» 
because they are now practically obsolete except for dealing with ... 
armed colonial peoples. It would also imply some prohibition, v 
inspection, of the manufacture and use of nuclear weapons, though ■ • 
yet necessarily a destruction of stocks. With this could go a gnu . 
relaxation in international tension, because such a degree of dis.im 
ment would hardly take place without it. This would mean some l< , 
ing of the acute hostility between the major antagonists of the < 
War, the United States of America and the Soviet Union, and tin . • 
merely in the comparatively easy fields of literary and artistic mi 
changes, but in the hard field of economics and trade. It would mi- 
the abolition of the restrictions on exports to the Soviet Union > 
China, and even the possibility of some long-term loans at low-ini* « 
rates to those countries for the purposes of industrialization. 1 * 

1 Concrete proposals for such loans were made on 3rd June, 1958 In 
Khrushchev in a letter to President Eisenhower in connection with the new • 
plan to set up a large plastics and artificial fibre industry to advance the stmM 
of living of the Soviet people. 

The scale of the enterprise is indicated in the following quotations: 

“In the opinion of the Soviet government, co-operation between our com" 
in the manufacture of .synthetic materials and of articles made from them 
develop in the following ways : 

“Purchases by the Soviet Union from the United States of industrial equip 
including complete sets of equipment for factories and works . . .” 
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I lie essential economic difference here would be that by reducing 
m laments and stopping the arms race a great deal more capital would 
* vailable for export, not only from capitalist but also from Socialist 
fwiuiries, and this capital would tend to flow to the less industrialized 
•Miiltries of Asia, Africa and South America. Under the conditions we 
Mw postulated this will be no longer the kind of export of capital 
l»u h existed in the past — one directed mainly at the rapid exploitation 
1 mines and plantations. For once the Soviet Union was relieved of 

• necessity of military production and was able to export capital in its 
mi way on an ever increasing scale, there would be a competitive 
h i, (ion for the U.S. to open up industrial rather than merely extrac- 

Mm forms of capital exports. 

I Ins would give rise to the possibility of an agreed, or at least a com- 
f* m! i vc, financing of national construction plans, such as the five year 
in-, of India and others, which would grow up very rapidly in coun- 
M* . such as Egypt and Indonesia. In this the United States and the 
t. it*i Union would take part, together with a number of other countries, 
„ li ns Germany, probably coming in on a smaller scale. The conditions 
« 'ild be settled according to the most favourable offer, and the influ- 
i’ of bids from the Soviet Union would tend to make them much 

* o i for the new countries to industrialize (pp. 123 f.). The American 
- lor — or rather the U.S. Government, because we have not postu- 

nd any change in the desire of the American investor to make the 

• I of his money — would have to advance capital on fairly easy terms. 

» i mi al lei to this export of capital would go a reorientation of industry 

i lie industrial countries of the world, capitalist and socialist alike, 
h would transfer to civil industry the potential now locked up in 
illlury industry. Much of this would be for industries making pro- 

• lion goods, constructional and electrical plant, vehicles and agricul- 
m il implements, which are of just the character needed by the under- 

\ Hoped countries. It would represent a substantial addition to the 
•ductive capacity of the industrial countries, of the order of several 
•* n i of billions of dollars a year. 

\u attempt to estimate more precisely the supply of capital available 
m I he industrialized countries and the requirements for it of under- 

• loped regions of the world has been made in Table XXI. It is based 

• -filially on the U.N. estimate of the needs of economic development 
; these countries in a way set out in the explanatory notes to the table. 


I lie Soviet government believes that the purchases of equipment and various 
",iuls in the United States, given a corresponding agreement by the parties, 
<!.| he valued at several thousand million dollars in the next few years.’* 

I his leads to the question of the possibility of instalment payments and the 
mling of long-term credits on normal terms. 

I In* development of trade may naturally be started on a basis of reciprocal 

• i ics. But, due to the considerations mentioned above, credits and instal- 
i payments could create conditions for considerably larger immediate Soviet 
I* n and purchases in the United States.’* 
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It will be seen from the schemes proposed that a reduction of nnln ■ 
expenditure to one-third of its present value would provide not onl\ > 
the funds necessary to industrialize all the underdeveloped countries el < - 
world within ten to twenty years, but that there would also be piculs i 
for further improvements in the levels of production and the standanl 
living in the industrial countries. In conditions such as envisaged I 
we might expect industrialization to proceed at a rate which, thou r h 
would still fall short of what could be done under the best conclii i- 
would be much greater than that achieved under the most favom.ii 
conditions today. A number of new industrial centres might be sei up 
one for instance in the Middle East, one in North Africa, two mm« 
West and Central Africa respectively, as well as five in Central and N< • ! 
America. Some idea of what their distribution might be is given in M • ? 
I, which shows major and minor industrial centres as they are (oil * 
together with what might be done to enlarge the latter and to crealc m 
centres where the density of population and the availability < >1 • 
materials, chiefly mineral, might seem to justify it. In all, such prop*' 
would mean the enlargement of 11 existing centres, and the creation 
14 new major and 30 new minor industrial centres. The actual loeatn 
of such centres can be a matter only of intelligent guessing. Tin s •>* 
set down here to give only an impression of the scale and extension |i> 
would be involved in industrializing the whole world. 

With industrialization, there would necessarily be the improveim * 
in health and education already discussed in previous chapters (VI •• 
X). At the same time, a world-wide attempt would be made to iiu n 
food production through the extension and intensification of agricu 1 1 « 
as discussed in Chapter V. What this would mean in terms of utili/.u . 
of the world’s land surface is shown in Map II, which should be lool • 
at in conjunction with Table VIII (p. 69), for the areas of land avail. ii 1 
for food production. These are shown in a graduated series of st;ipr 
land utilization, each one requiring more capital expenditure than n 
previous one. A truce in the Cold War would permit at least the e vi- 
sion of agriculture to the limit of what is possible with existing met lu ! 

[continued on pan* 

In Table XXI an attempt is made to balance the capital available from five m i 
trialized countries, four capitalist and one socialist, with that required by (In 1 
underdeveloped regions of the world. On the first, left side of the table, the sit ii.»< • 
as it has existed in the last few years is set out. With respect to the industrial < - 
tries this is derived from the last available United Nations figures, mainly foi i 
{Statistical Yearbook 1957, op. cit. and Monthly Bulletin of Statistics , U.N . ' 
York, February, 1958). All figures are in $ billions — the Rouble being tak* ». 
before, as 4 to the dollar. For the underdeveloped regions I have based mv • 
mates on the U.N. Committee of Experts report, Measures for the 
Development of Underdeveloped Countries , New York, 1951, but with the iii 
expressed in 1956 prices. This is probably not far wrong for regional iiu- 

which have about kept pace with population. The estimates made by this 

tee were admittedly extremely rough, but they represent the best figures 1 can <•■ 
on the capital needs of the underdeveloped regions. They were calculatol 
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• Mimila based on population and aimed at raising the standard of living by 2 per 
fttii per annum. As this is hardly greater than the normal increase in population, 
> h plainly insufficient to provide for any major change in their economies. The 
**Mmatc of foreign credits required annually is $16-2 billion in all. Small as it is, 

sum, on this reckoning, is more than 13 times that actually made available to 

• < regions annually in international loans or gifts from governments. These 
•lies have also been derived mainly from United Nations sources (for details see 

• hie XX, p. 240). They do not include private loans, for instance from oil com- 
■ Miles, but nor do they include the profits transferred from these regions by foreign 
Mining, oil or industrial companies, nor do they allow in any way for changes in 

lei ins of trade. The losses due to the fall of raw material prices in the last year 
< (dually greater than the total assistance of the past three years. 

I he second, right part of the table, represents an estimate, which I have made, 
j i possible redistribution of available funds which would be provided by a re- 
i Mlion of the armament expenditures of the main industrial countries to one 
m! of their present rate. I have divided this between additions to capital forma- 
n hinds, available for welfare services or tax reduction, and those available for 

• • I io underdeveloped countries. The last of these has been adjusted to meet their 

• i hi lor accelerated development, as set out in the lower right-hand part of the 
'•l» The distribution between capital formation and welfare has been slightly 
lju led to provide more capital for the countries that have been investing least, 

i thly Britain (p. 160). 

In I lie lower right-hand section of the table a re-estimate is made of the need and 
> pmvision of capital for the underdeveloped regions. The figure for investment 
pined is set at 50 per cent more than the U.N. estimate. This would nominally 
i •• ulc an annual increase in standard of living of 3 per cent, which would be still 
1 ♦ low. However, the calculations of the U.N. experts were based on the more 
usivc types of capital imports (pp. 121 f.), whereas the experience of China has 
‘ n that far more can be done for the same money by investing only in essential 
tipment (pp. 123 f.). Consequently, the amount of money budgeted for in the 
i* •.Mould provide, if wisely invested, for a 10 per cent per annum raising of the 

• ••laid of living. At the same time, the regional savings estimated in the U.N. 

• ii were based on actual savings in an economy in which property is so un- 
fitly distributed and the spending habits of the rich such that much is wasted or 

..I abroad. With a strictly economical government control of investment, it is 
.ImMIc that between 15 and 10 per cent per annum could be provided from local 
m,"., These figures, which are shown in the second column, have been adjusted, 

1 » . icrtuin degree, according to the immediately available natural wealth of the 

• miv Indeed, it is certain that already the profits from the oil from Latin Amer- 
. i .i whole, as well as those from the Middle East would, if they were not sent 

• nl, suffice to finance, without recourse to outside funds, the whole of the 
1 • iin.ilization of these regions. 

Hi* (otal foreign credits required, $20 5 billion, estimated in this way are not 
.. h greater than the U.N. figure, though seventeen times that provided at the 

• nl lime. If anything, they are an overestimate. The actual time for which 
nl this order would be required by any country are of the order of ten years, 

• , which it should be largely able to finance its own further development through 

• irmal industrial capacity and trade, as China is already largely doing. 

not all countries in any region will be starting their industrialization at the 

• time, the demands of some would be rising as others were tapering off. 
nigh the total external cost of industrializing the underdeveloped regions of 
\ • m Ml would still be of the order of $100 billion — about a two-year’s world 

lull — it might have to be spread over twenty years. Consequently the sum 
hi rd per year would only be about half the figure given in the table, or $10 
.it a year, an expense which shared amongst the industrial powers would 
My be felt. 
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TABLE XXI— Capital Available and Economic Needs of Underdeveloped Countries 


PRESENT POSITION ( 1956) 

PROPOSED TRANSITIONAL 
ARRANGEMENTS 

Country or 

Region 

Popula- 

tion 

( millions ) 

National 

Income 
(. Billions 

U.S . Dollars) 

Capital 

Formation 

Military 

Ex- 

penditure 

j 1 Credits and \ 
Gifts to 
Under- 
Developed i 
Countries 

C Average 
1954-6 ) 

Military 

Ex- 

penditure 

Reduced 

to 

one third 

Capital 

Formation 

Credits 

A vailable 
for 

Under- 

Developed 

Countries 

Funds 

Available 

for 

Welfare 
or Tax 
Reduction 

U.S.A. 

168 

342 

38-4 

44*3 

0*54 

14-8 

430 

11-5 

13-9 

U.K. 

51 

50 

4*7 

4*5 

003 

15 

6*0 

| 1-0 

0-7 

France 

44 

34 

5-4 

3*7 

0*10 

1-2 

i 

5*8 , 

0*9 

1-2 

Federal Germany 

51 

38 

6-9 

j 2-8 


0*9 

6-9 

0-8 

1-1 

U.S.S.R. 

i 200 i 

275 

| 45-0 

24*2 

j 0*53 

8*0 

47-9 1 

6-3 

7*4 

Total 

514 

739 

100*4 

79*5 

1-20 

26-5 

107-7 | 

20*5 

24-3 



Regional 

Income 

Invest- 

ment 

Required 

Regional 

Savings 

Foreign 

Credits 

Required 

: Foreign 
j Credits 

J Received 

Invest- 

ment 

Required 

Regional 

Savings 

Foreign 

Credits 

Available 


Latin America 

189 

28 

2*9 

2*3 

0-6 

| 0*07 

4*4 

4*2 

j 0-2 


Africa 

(Except Egypt) 

197 

15 

2-7 

0*8 

\'9 ' 

1 ; 

0*17 

4*1 

1*5 

1 2*6 


Middle East 
(Including Egypt) 

96 

11 

1-5 

0*6 

0-9 

0*16 

2*2 

1*3 

0-9 


South Central Asia 

506 

28 

6-2 

1*4 

4-8 

0-23 

9*3 

2-8 

6-5 
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KEY TO MAP 1 
Major existing industrial centres 


1. 

Britain 

5. 

Ukraine: Donbas 

2. 

N. W. Europe: Ruhr, Benelux, 

6. 

Urals 


Lorraine and N. France 

7. 

Japan 

3. 

Central Europe: Silesia, Poland, 

8. 

Eastern United States 


Czechoslovakia, Hungary 

9. 

Pennsylvania 

4. 

Moscow 

10. 

Chicago, Detroit 

Minor existing industrial centres 



11. 

Paris 

21. 

Manchuria* 

12. 

Lyons, Clermont-Ferrand 

22. 

E. China* : Shanghai 

13. 

Catalan-Basque 

23. 

E. India* : Calcutta, Bihar 

14. 

N. Italy 

24. 

W. India*: Bombay, Ahmad. iImI 

15. 

Bavaria 

25. 

S. Africa*: Johannesburg, Rand 

16. 

Berlin* 

26. 

Australia* : Sydney 

17. 

Sweden 

27. 

Mississippi : St. Louis 

18. 

Baltic* : Leningrad, Riga 

28. 

Alabama* 

19. 

Stalingrad* 

29. 

California* : Los Angeles 

20. 

Altai* : Novosibirsk 

30. 

Canada: Montreal 

Proposed major new industrial centres 



31. 

N. Chinaf : Pekin, Tientsin 

38. 

S. Central Africa : Katanga 

32. 

Central Chinaf : Wuhan 

39. 

W. Africa: Ghana 

33. 

S. Chinaf : Canton 

40. 

Brazil : Minor Geraes 

34. 

Indonesia: Java, Sumatra 

41. 

Argentine-Uruguay : Buenos An. 

35. 

S. India : Bangalore, Madras 

42. 

Andean: Bolivia 

36. 

N. India : Delhi 

44. 

Carribean: Venezuela, Colombia 

37. 

United Arab Republic : Cairo 

45. 

Mexico 

Proposed minor industrial centres 



46. 

S. Spain : Andalusia 

61. 

Pakistan : Lucknow 

47. 

S. Italy: Sicily 

62. 

Persian Gulf: Basra, Abadan 

48. 

Yugoslaviaf 

63. 

Uganda-Ruanda 

49. 

Rumaniaf 

64. 

Sudan : Khartoum 

50. 

Aegean: Greek-Turkish 

65. 

Algeria 

51. 

Caucasusf : Georgian-Ammenian 

66. 

Morocco 

52. 

Central Asiaf : Tashkent 

67. 

W. Africa: Dakar 

53. 

E. Siberiaf : Irkutsk 

68. 

Oklahoma 

54. 

Sinkiang 

69. 

Gulf of Mexico 

55. 

Inner Mongoliaf : Paotow 

70. 

Alberta 

56. 

W. Chinaf : Szechuan 

71. 

Vancouver-Seattle 

57. 

N. Vietnamf : Saigon 

72. 

Cuba, Haiti 

58. 

S. Vietnam: Hanoi 

73. 

Trinidad 

59. 

Thailand: Bangkok 

74. 

Brazil : Bahia 

60. 

Burma: Rangoon 

75. 

Chile 


* To become 

major 

industrial centres 


f Already being constructed 


Map I attempts to show what the process of levelling up the standards of l» 
throughout the world would mean in terms of the enlarging of industrial cun. 
and the building of new centres (pp. 126 f., 130 f.). The location of the inn, 
named in the key is intended to give only a very rough indication of the an- . 
which they would be placed. Thus the Eastern Indian centre, 23, would comp, 
engineering in Calcutta and Steel in Bihar. On this scale, the whole of Mm 
counts as only one industrial centre. In some cases a centre would serve more ii. 
one existing state or territory. Thus the Katanga centre, 38, would serve boil, i 
Congo and Northern Rhodesia. 
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including the use of ample machinery and fertilizer and some extern, 
of irrigation. 

For this process of simultaneous transformation of the industrial i. 
and the underdeveloped countries to proceed smoothly would dcm.n 
certain political conditions which go beyond the purely negative nn 
of abandoning the Cold War and accepting some degree of disaim 
ment. These conditions, however, arc by no means impractical*!, 
because in one form or another they have already been reached 
different times in different parts of the world. Indeed it is difficuli 1 
conceive that relaxation of the Cold War could occur and the abaiuL 
ment of the arms race take place unless, even before or immediat* 
after these steps were taken, there were changes in the internal bul.m 
of political power in at least the major countries in the capitalist wotM 
Powerful capitalist and industrial interests are tied up both with an* 
production and with conservative political parties. It will need a p< 
intensification of popular pressure to secure, in the face of this opp*- 
tion, even the negotiating and signing of a disarmament agreement 1 
can only be implemented in the face of subsequent obstruction by hi in. 
ing into office governments of a more liberal or socialist character ill *■ 
are in power in the capitalist world today. Such governments, rely i np * 
the support of the majority of the people and particularly of the workm 
class, would be pledged to the ending of the arms race and to the 1 ui I In 
ing of international co-operation. 

The kind of situation that one might conceive, for instance, r. 
government in the United States of the character of the Roosc\. 
administration of the thirties and forties, an administration which \\ - 
very popular except in certain business circles. The crack used to hav* - 
“that everyone in the United States is against President Roosc\*i« 
except, unfortunately, the voters”. In Britain a Labour Govcrnnu* 
seems indicated for the same purpose, in France some form of Popul 1 
Front coalition, in Germany a Social Democratic government. M« i 
of the parties which would compose such governments are nol \“ 
pledged to changing the economic system, though they are to a grcai* 
or less degree in favour of modifying it in the direction of a wel in- 
state. On the other side of the “Iron Curtain” there can be no doi.i- 


Map II is intended to show the major types of actual and possible agrieulin 
uses of the land surfaces of the world. It should be studied in conjunction v 
Table ‘VIII (p. 69) and Chapters V and XIII. Owing to the small scale, onh 
largest mountains and desert areas can be indicated, so that the actual culm - 1 
surface will always be less, sometimes much less, than indicated here. In comp... 
the table and the map, the category of land marked on the map ‘‘Land at IV 
Cultivated” includes the same category in the table, together with that reiei n •' 
as “Additional Land Available With Existing Methods”. The category on the . 
marked “Cultivable by Existing Methods” corresponds to that on the I - 
“Additional Land Available With Capital Expenditure”— mainly dry plan, • ' 
sected plateaux, forests— which would require expensive irrigation and dram 
schemes. The category of “Land Cultivable by New Methods —mainly m* > - 
tains semi-deserts, and tropical rain forests — is the same in map and table. 
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dml l his major change in the world strategic position, the abandonment 
i war as an instrument of policy, would inevitably lead to further 
** isures of political and cultural relaxation — a process which has been 
•••ing on somewhat slowly for the last five years. 

I or most countries to reach the second stage, therefore, is not by any 
means a political impossibility, though the power of vested interests to 
kinder it, especially through their control of all the machinery of propa- 
ganda, will certainly make it a very difficult transition to effect in certain 
nuntries. In the underdeveloped countries it means that either coalition 
governments of the type in Indonesia or Laos, or bourgeois govern- 
ments with a socialist tinge, such as those in India, would have to 

place those almost purely military dictatorships which, supported by 
' uiled States’ money, exist at present in the Middle East, in Africa 
mil in parts of South America. But again this change is in line with 
iu general trend and development in those countries, and need not 
•^>lve anything in the nature of civil war. Indeed, in this stage, a 
i" * -longed civil war would be especially perilous. Wherever it occurs the 
unending parties are likely to have the support of one or other of the 
'.ent blocs and this is liable to lead by a chain reaction to a world 

II We were very close to this in July, 1958 (pp. 295 f.). 

< heat as the advantages of a relaxation in the Cold War would be, 

-I iloes not afford a complete or even a very secure solution to the 
emblems of the present-day world. It is evident that certain advantages 
•'my be gained from the peaceful as against the military competition 
i ween the present power blocs. This is particularly so for the under- 
I- vcloped countries who may be chosen as recipients of rival favours, 

• i her than of rival threats. But this kind of development makes plan- 
mug, particularly long-range planning, extremely difficult. The amount 
-I capital available at any time for an underdeveloped country is only 
•»» likely to depend on temporary political considerations. This would 

a very insecure foundation; for planning, particularly heavy indus- 

♦ * il planning, is extremely difficult to carry out on a year-to-year 
Lids. It would be far preferable if agreement could be reached to 

ii.mnel all such assistance through a neutral or collective body, such 
.i United Nations organization like SUNFED (p. 115). 
l o the extent this was done, we should be passing into the third 
•nige of international co-operation in transforming the world. Until 
• . stage is reached there is always the possibility of slipping back to 
- previous Cold War position. Those who remember the “One 
Vorid” policy of Wendell Wilkie in 1942-43, and how quickly it 
niied into the Cold War, can feel no security in such temporary 
• mgements, which would be at the mercy of internal political 
I* velopment in the countries concerned. In any case a mere truce in 
" ( old War might well carry over some of the suspicion which poison- 
l earlier relations. This is not to be construed as a disparagement of 
» immediate and limited relaxation, indeed this is now an absolute 
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necessity, but rather as a v/arning against resting too lour 
this position, and not pressing forward to a more secure w. \ 
order. 

Such a co-operative world order is the third or optimal coiulih 
which I have postulated earlier in this chapter. However, just bn .n« 
of its optimal character it is as difficult to define as is heaven. *• 1 
any attempt to do so would probably cause violent dissensions am* 
rival theologians. It would be even more difficult — indeed in the pi< • - 
state of the world almost impossible — to indicate by what political •»* i- 
any kind of co-operative world order could be established or mu 
tained. It is, however, not so difficult to see the general lines al- 
which the transformation of the world could be achieved uikU i n- 
best conditions and at the fastest practicable rate. We might, lm * 
stance, consider how this transformation would be planned by a l 
of world welfare general staff, concerned with a global planning U 
peace, just as we had in the war a global planning for mutual desh 
tion. This could be done under world government, but it doe . * 
necessarily imply world government. What it implies is sonu-iln* 
more indefinable but probably more attainable. It would mean 
explicit engagement of governments, expressing the wills ol !!»• 
peoples, to co-operate fully for the benefit of all, having regard to lli« 
present respective positions, wealth and traditions. It would, in ell*-, 
be a new all-inclusive World Alliance, for if nations can co-operah 
war without losing their identity, they could do so far better in [>< * 
No overall authority more than exists at present in the United Nah 
would be necessary in the first place. All the organization rapim 
could be met by functional agencies such as the present Food .«• 
Agriculture Organization (F.A.O.) or World Health Organiz.it )•" 
(W.H.O.). Even the economic framework is already there in conn 
like the Economic Commission for Europe (E.C.E.), which, thou* 
sadly neglected in favour of the Organization for European Econm> 
Co-operation (O.E.E.C.) of the Atlantic Powers, has managed 
function all through the Cold War. 

The prospects of such an alliance would from the outset be favour 1 
One benefit, a rather ironical one in the present situation, is tli.it 
have wasted and are wasting so much of our efforts preparing to \ 
each other that merely to stop this would give us so much wealth > 
resources in hand that an immediate programme of general well • 
could be entered into without loss to any country. Indeed, we nm 
take this as a basic aim for the alliance — to safeguard and improve h 
standard of living of all the peoples of the world. 

There are, no doubt, people in many countries — possibly as m» 
in the industrialized as in the underdeveloped countries — who w* 
consider that justice should come first, and that we should begin 
a more even sharing out between the people in wealthy and in r 
countries. It would, indeed, be intolerable in a world devoted to p- 
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*ml welfare if some people’s incomes were to remain indefinitely a 
imusand times more than those of others. But in view of the fact that 
u h changes will be carried out by human beings and not by angels, by 
Miman beings of all ages with memories and conceptions of established 
plits and standards, it will be easier to start from the economic levels 
'iracly reached in different countries, and to anticipate that the process 
* ill he a general one of levelling up. The responsibility for the economic 
mle of each country, apart from initial aid from outside, would be 
imarily the concern of the people of that country themselves. 

I here would be no need to enforce the co-operation of all nations in 
u h a scheme of world welfare. The advantages it offered would after 
< lime suffice to attract all nations into it. The only limitation that would 
«\c to be enforced would be an absolute prohibition of military forces, 
mI especially of nuclear weapons, by which the rest of the disarmed 
•i Id might be threatened. 

I lie political preconditions for the third stage of co-operative world 
inning need not be decided in advance, but the very nature of the 
••Mem presented on a world basis — that is, of using the material and 
miian resources of the world to their best effect for the general benefit — 
H l put some limitation on what economic and political forms would 
m fact compatible with such an aim. It is obviously incompatible 
• ill any form of uncontrolled capitalism, with an economy in which 
investment and operation of enterprises are determined entirely 
hi expectation of profit. It is, however, at least in its early stages, not 
imnpatible with some form of controlled profit making and invest- 
or similar to that which operated for some time in the Chinese 
•pie’s Republic. 

Again, such an economy can only work effectively when all class and 

• distinctions have been removed. Human capacity can only be used 
I lie full if ail the abilities of every person are also fully used, if every 

f • • am has the same access to education and fits in to the position where 
i rained abilities can be used to the full. All class and race-divided 
•nit l ies can make use only of the full abilities of sections, usually very 
ill sections, of their population, and, as everyone knows, the present 
•«»iUl contains a majority of people who have neither the education nor 
possibility of using their abilities for anything more than the hardest 
•I most unremunerative tasks. On the other hand, the whole idea of a 

• •Iterative world implies the ultimate ideal of communism itself, 
ricsscd in the phrase, “From each according to his ability, to each 

mling to his needs”. 

Unwcver, as this third condition, of co-operative world order, even 
1 were only to be a generation off, can only be reached as a result 
< pmlonged and varied political evolutions, it would be premature 

• liscuss here how far it need at the outset have the characteristics 

i of a world state or of communism. Nor do we assume that the 
•'ig.c is likely to be made all at once all over the world. It might be 
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achieved through existing world organizations such as a really rc|>n 
sentative United Nations, including China and all the present colomu 
territories, which could gradually take on the positive function 
world development, with the necessary financial resources, and \\n> 
the necessary powers to channel these resources where they couM 
most useful at any given time. 

The different stages to be described here need not come strictly 
after another. All over the world some countries would reach tin <■ 
earlier than others. We would not start from a blank slate, so tli.it 
period of survey and assessment, essential to long-range planning i 
the world, need not be a matter of years in which nothing will happ < 
It would rather be that the development plans at present existing. • 
which would be in existence at the time considered, should continu- ■ 
action while the new world planning organization was getting to wm i 
and while the organs to carry out the heavy and more industrial clump 
at the later stages were being prepared. With this qualification, il 
kind of stages needed are fairly clear. They are essentially the sam< 
those discussed in Chapter VI in dealing with the industrialization . 
individual countries, but here with emphasis on their internal n m* 
character. They are based on the experience of the kind of transform. • 
tions we have already witnessed, but to some extent rationalized. 

There would have to be some general agreement on the scale of opr m 
tion. But it can by no means be a hard and fast one in view of the i.ip.i 
changes of technique. This would necessarily lie somewhere bcl\\" 
the rigid concept of a single world economic organization, where m. 
or a very few central producing units would provide the goods .u 
services for all the world, and the other extreme of complete deccni t « 
ization, in which every region of any size, from a city to a provim 
would for the most part supply its own needs and only require a mm 
mum of goods and services from other regions. 

Experience has shown that the first of these is only economic 
exceptional circumstances, and that in the extreme form of having • - 
centre for any particular commodity it might even be positively dam i 
ing in the sense that it would preserve obsolete methods for longer tli.> 
necessary in the absence of any competition. But the essential re.t 
for its uneconomic character, as already brought in the experience 
the Soviet Union and China, is that centralization implies the gre.n« 
degree of back-and-forth communication, not only of information l* 
also of goods, and clutters up the whole system with orders win* i. 
however rationally conceived at the centre, very often do not In H 
local conditions. The decentralization, which has occurred reccnllv 
the Soviet Union, has been universally welcomed because there n 
early centralization had outlived its usefulness (p. 131). 

We must, however, consider the need of some limited centrali/.i 1 1 
in some of the early stages of world development. Some kinds of In > 
equipment can be made already in one or two large works sufficieni i 
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he initial demands of the world. For instance, in the very first stage of 
improving agriculture, the best plan would be to call on the full capacity 
l l lie vehicle-building industry of the United States, which going all 
ml, and with some assistance from the smaller motor industries of 

I urope, could simultaneously produce not only all the cars, but also the 
h actors and lorries the whole world will need in the early stages of its 
mlustrialization. Later on it would appear absurd to transport such 

luipment over tens of thousands of miles and a rational distribution 
i a relatively small number of vehicle-building factories would be quite 
illicient. 

A ( the other extreme the local self-sufficing region suffers from the 
nahility to make use of economies in productive methods depending 
•a scale. Although for many purposes the general availability of energy 
••akes it possible to produce manufactured goods locally, what goods 

I I mu Id be produced will depend in the first place on technical factors. 
Il would be absurd, for instance, to try to produce heavy electrical 
ipiipment in every village, whereas shoes might be quite a reasonable 
k iiul of local manufacture. By and large such decisions need not be 
-*utdc beforehand in detail but only roughly. One of the advantages of 

• w methods of economic analysis is that by using electronic computers 
il might be possible to work out at any given stage the most economical 

•ill rational distribution of size of enterprise in view of the manpower 
•tally available and the costs of transport links between them. This 
1 mild be in itself one of the major tasks of the planning organization, 
•I only in the first stage but throughout the sequence of phases to be 
i'Unned. 

I he kind of phased development planned for a fully co-operative 
mid must clearly depend on the stage of world economy that has 

• n\ reached at the time of its adoption. If a long period has elapsed in 
ut -.ccond condition of “ Truce”, we have postulated, it would start from 
= world in which there were further technical advances in the industrial 

Mintries and in which several more countries had made a substantial 
muI in their industrialization programmes. However, as it is very 
ilikely that under the still considerably restricted conditions of com- 
Hitive development this will have occurred to a large extent, we will 
• •bably not be far wrong in estimating the kind of plans that would be 
hIc with the world more or less in the position in which it is now. 

9 (lie suggestions here are very general the precise point of departure 
ill not make very much difference. 

With the qualifications already mentioned, of the possible overlap of 
llercnt phases, the rough scheme might be something as follows. We 
Mild envisage three main phases: first, one of preparation and plan- 
Mf*; second, a phase of construction of the common industrial basis; 
i linally, an indefinite third phase of actually operating the world 
•domic organization on a co-operative basis. The first or preparatory 
i. isc, which might last ten years or less, would begin with a stocktaking 
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of human and natural resources — here not only local surveys in < • 
country but co-ordinated world surveys having full co-operation beiw 
the planning authorities of different countries. At the same time and . 
world basis there would be a correlation between assessed rcsom 
based on the geological-geographical sciences on one side, and n* 
knowledge of current industrial needs and forecast of future indw.h 
needs provided by economic and technical organizations on the off - * 
We may reasonably assume, for instance, that the era of fossil fuel 
coal and oil — will be seen as a limited one, in other words, the cun. 
accessible reserve of coal and oil must be used in the first phase to i .u * 
over the transition to atomic or thermo-nuclear power and, in the l*n» 
phases, become sources of chemical raw materials and of food I !» 
importance of the location of industry in relation to minerals will In* U =* 
than it is now and other factors, particularly those of climate, w*u* 
supply, possibilities of the soil, previous concentrations of popuU 
tion, would be the major defining factors for the location of inihi-.io 
centres. 

The object of the first phase would be that of deciding where i ln- 
major international capital investments should take place. I stress h ■ 
word international, because even in a far more closely-knit world i m 
than anything I anticipate, most of the effort of transformation 
investment would not be international but essentially national 
regional. International capital help would be required only where tl* 
project was either of such scope or difficulty that it required help u- 
available nationally or locally, or was a subject which was of m 
interest in its results to other countries than that in which it was local' 
The first, for instance, would apply to major valley control or irrigaii ■ • 
schemes ; the second, to the mining of a rare but key mineral such, I- 
instance, as uranium or beryllium ore. 

The first phase would aim at producing a rough outline plan ol il»* 
kinds of constructive enterprises that would have to be set up in vai i 
parts of the world, trying as far as possible to even out resource i 
making the greatest proportional advance in the most backward an * 
It would include not only the plans for the construction of puM 
works, factories, and so forth but, as this would be perhaps in- 
important, of schools, universities, and research establishments. 

With regard to basic common services such as power, existing 01 y - 
izations of a purely informative nature, such as the World IV 
Congress, could be transformed into executive organs, aiming at find 
in a scientific manner the best distribution of centres of power of dill- 
ent kinds — hydro-electric, thermal, fission, or thermo-nuclear — tojv ii- 
with their connecting grids to provide power in appropriate quanin 
in different areas of the world as and when it would be needed, that 
to determine the. sequence of phases of their coming into operati 
The power-planning would probably have to be the most long-tci m 
all, unless technical progress were such that not only the capital - 
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i Mich plant could be cut to a fraction of what they are at present but 
M lime of erection of power plants could be s hortened to a matter of a 
m or two. The ultimate objective would be to have power on tap in 
t mtities as required all over the world — a kind of world power grid. 
Mns would not necessarily be continuous all over the world (which 
iiidd probably be uneconomic) but rather arranged in latitude bands 
. even out the daily fluctuation of needs. In this way the real power 
uli/.ed might be quite as large as is anticipated for a growing economy, 
iihout any need for a corresponding growth in installed power plant. 

I he second phase would be that of construction. It would include 
I*, actual building of the heavy industry centres, already mentioned, 
shown in Map I (p. 247), which should suffice for the needs of the 
m Id for a generation or so. If this construction is to be put through all 
i*i (he world at the same time, the second period might be of the order 
i len or fifteen years, although by reasonable phasing the same major 
■Mstructional teams might carry on a virtually continuous work of 
instruction, moving from place to place as the plans in the different 
• ||jons demanded. In each country the development of the industrial 
i sc, or subsidiary bases — for the smaller countries will certainly not 
expected to have major industrial bases — would be drawn up in the 
Mint ries. On the international level, the national plans would be so 
i ivetailed that the stage of most rapid construction in different coun- 
ts would follow one after the other. Thus, over the world as a whole, 
t ie would be a fairly even constructive effort, so that the equipment 
m very heavy construction could be moved from country to country as 
t|iiired, as is done for hydroelectric plant in the Soviet Union. 

\( the same time in the older industrial countries, and making use 
far as possible of the newly-developed constructional engineering 
Mints in the new countries, there would be a rapid production of 
•Msiruction machinery— of present or improved types— so that the 
.( it work of the constructions, which would be the heaviest drain on 
sources, could be done with the minimum of interference with current 
Misumption or labour. Indeed, technique is already sufficiently ad- 
tiu ed, as I have tried to point out in earlier chapters, for this to be 
i i»nc already in many fields — the Soviet and United States capacity 
1 ween them could, with a slight enlargement, probably provide 
•ntructors’ plant for all projects likely to be needed in the world for 
h next ten years, and could easily be expanded to provide that 
‘jiiircd for the twenty years after. 

As already discussed, it would not be reasonable to expect that the 
*(uence of industrialization in the new countries should be the same 
(hat in the old. Not only will it have to occur in a much shorter 
i md of time, but many of the intervening stages will be left out. The 
•Mount of railway construction introduced may, indeed, be rather 
Mtfht. Air and road transport, now largely automatized in the way I 
4 ve indicated earlier, might largely take its place. Nevertheless, as the 
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experience, particularly of the Eastern Soviet Union and Chiiu I. 

shown, the opening up and industrialization of a country 

with present techniques, quite considerable railway construction i 
grammes. 

It would also be necessary to fit into this period the first cllo i, 
stages of improving the standard of life. The first priority would i. 
food. An arrangement such as that already existing in the I Ac 
of the United Nations, if it became, as its former Director, Lord II" 
Orr, wanted, an operative service, should be able to ensure dim n, 
that the whole population of the world received its basic caloric nr 
mum and vitamins from the very start of a world co-operative pi- 
This would mean, in the first place, the using up of existing sntpi- 
stocks of food, the opening-out of agriculture in advanced counit. . 
to its maximum capacity, at the same time using those devices that .. - 
likely to yield the quickest return to improve the agriculture in ih. 
backward countries. When I say “quickest returns” I have, of com • 
also in mind that they should be such as would not lead to soil cro .i- 
or diminution of future fertility. It would be at this stage, also, that n.. 
first large-scale regional efforts could be made to extend the area 
agriculture by control of whole river systems, and to begin to use rad, 
cally new methods of agriculture. How much need there would be i. 
them would depend on population policy and also on the degree <. 
which it was desired to go in for biochemical or chemical food prodin.li 
(pp. 273 ff.). See also Map II (p. 249) and Table VIH (p. 69). 

In this period also one of the major capital investments would be . 
fertilizer plant, which could, after five years or so, come into l»ii 
operation, and thus enable the first burst of increased food product-., 
to be sustained and turned into a steady, year-by-year improvement 
matching or preferably exceeding the demands caused by a greater mi. 
of population increase. The difficulties of such a food programme h.n 
in the past, been largely financial, in origin. It is not that food could n 
be produced in larger quantities, but that farmers very reasonably l. . 
that if they were to produce such additional food it would be all ri K i.. 
at first, but the markets would soon become glutted, prices would l.ii 
and they would be ruined. The world food organization could prove., 
this by arranging for guaranteed prices for a reasonable period such . 
twenty or thirty years. Meeting the excess cost of this operation on 
world scale would only be a book-keeping transaction to be set ..n 
against long-period construction loans. 

During the first two periods, the transformation of industry in n 
already advanced industrial countries towards the greatest degree 
automation, and at the same time, though here not limited to the indu 
trial countries, automatic office machinery and administrative machinn 
could be produced and generally distributed. This would enable all ih 
changes in the different regions of the world to go through with the h. 
advantage which we are only just beginning to appreciate — of . 
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curate knowledge of what is being done and, what would be far more 
important, with reasonable estimates of the consequences of different 
pmposed courses. For instance, in the early stages of agricultural 
development it would be important to know where a limited supply of 
• itilizer could be best distributed to get the most advantageous crop 
•ill over, and yet to leave no particular region with such poor crops as 
!«» risk local famine. 

I he administrative problems that would arise at all stages are such as 
'ill create the greatest demands on human intelligence and goodwill. 

1 1 cannot be expected that there will not be differences of opinion and 
iival interests, but as not only v/ar but all the minor types of hostile 
Mmviour, such as mutual non-recognition, economic embargoes, and 
interference with communications, will be out of the question, they will 
Imvc to be settled as normal internal disputes are within countries today. 

< )ne major problem needing all the experience that has been gathered 
m I lie last forty years in different countries of the world from the Soviet 

• Inion to India is how to get the best balance between local and central 
♦<1 ministration. It is easy to draw up quite a number of tidy systems of 
Mlministration or of constitutions, but what would seem to be more 
appropriate to a scientific age would be a great deal of experimentation 
"i administration and adoption of this or that system as a measure of 
H't success — not necessarily the same system in different parts of the 
world. For it must be remembered that for a long time, and particularly 
‘••I (he two first stages that we are now considering, the development 

I different regions of the world will be on different levels, and will cor- 
- -.pondingly require different types of administrative machinery. 

1 1 will be in the second phase also, on the basis of preparations made 
m the first, that the common health services of the world could get 
hilly into action. Their objective should be to wipe out all infective 
diseases — virus as well as bacterial — on a world scale. The already 
i ngcly successful piecemeal efforts in different countries could be 
in ought together and foci of endemic disease stamped out. This has 
‘heady almost been done in the Soviet Union with respect to the 
malaria. Malaria is probably the greatest killer in the world today, and 
• . elimination, which is a perfectly feasible operation if undertaken with 
Millicient support on a wide enough geographical scale, would make the 
i ugest single difference to the lives of the majority of peoples living in 
(topical climates. 1 The same kind of co-ordination should also result 

' President Eisenhower in his State of the Union message for 1958 proposed a 
> operative international programme for the use of science for peaceful purposes. 
Another kind of work of peace is co-operation in projects of human welfare. 

' 'I example, we now have it within our power to eradicate from the face of the 
it ih that age-old scourge of mankind: malaria. We are embarking with other 

• lions in an all-out five-year campaign to blot out this curse for ever. We invite 
•»•• Soviets to join with us in this great work of humanity. We would be willing to 

• ml our efforts with the Soviets in the campaign against the diseases that are the 
iiimon enemy of all mortals — such as cancer and heart disease.” 

In this respect he is likely to find co-operation easy, for already a campaign to 
• • iulicate malaria entirely from the Soviet territories is in sight of its goal. 
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in the elimination of animal diseases and plant pests, such as locusts, .m ‘ 
generally to a world made healthy for human beings and their to. 
plants and animals. 

Naturally, as this campaign succeeded and the death rate fell, il* 
population would increase. However, as we have discussed earl in ■ 
this chapter, this need not cause any alarm, although it may be desiraU. 
especially in the second phase, to spread knowledge of birth control 
as to keep this increase within comfortable bounds. A 3 per i • * 
per annum increase, which has been reached in some isolated island 
would be hard to keep up with for the first few years in agriculim 
productivity, though later on it would be quite easy to beat it. In no 
view birth control has a definite permanent place in human soci« i 
that is to prevent births unwanted by the parents — unwanted no! h 
merely material reasons, because they cannot afford children, I" 
because they think they have enough of them. The rearing of two i 
three children would suffice for the slow and steady growth of (In 
population of the world (pp. 64 ff.). What we do not want to sc< h 
the rapid growth in some places and actual decrease in others. 

By the end of the second phase the general equipping of the world * 
a running co-operative organization should be completed, that r. »<■ 
about a generation or thirty years from the start. Then the third />//./' 
of indefinite length might begin. I do not think it is useful to try an 
divide this into further phases, but it would be anything but a stall, 
situation. It may be, however, that it would be distinguished from il 
second phase by a slowing down in the rate of capital invest m< i" 
and by an increase of its investments in the consumption gon»!« 
industry. 

Ultimately we might reach some kind of equilibrium in which il 
industries already established by then, and largely automatized, wn. 
co-ordinated in a rational rhythm of production. We are, perhaps, toil.u 
somewhat blinded by the introduction of new devices at a rate win 
makes us think that normal production methods will always change o\ 
once every two to five years, and that this change must occur in > 
irregular and largely unpredictable way in different parts in differi n' 
industries. Co-ordination on a world level would enable these clump 
to be introduced not by any kind of dictation, but in a more or l< 
rational way. It would mean setting apart a large enough experiment 
industrial sector and corresponding sectors in agriculture, so to be ;iM 
to try out new methods on a large scale. Thus the new knowledge coni 
be applied not when it was still in an extremely rapid state of develop 
ment, but when it seemed to have reached some kind of tempo r. in 
stable plateau. 

Certainly the increase in the proportion of scientific and tech in. 
personnel in the population as a whole cannot possibly continue at h 
present rate for more than a generation or two, for the simple rc;r.*- 
that the total population is limited. But we would expect this increase i 
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i nl off and lead to a new stable distribution of occupations, as shown in 
t ip 6 (p. 183). Phase three might be considered as that in which this 
m distribution had actually occurred, but it is probably more accurate to 
upcct it to occur in the older industrial countries first of all, and only 
(titer in the countries at present non-industrialized, but which will be 
industrialized by then. 

I have left the end of the third phase completely indefinite. It may be 
possible, even before we reach a stage of international co-operation, to 
ir further than this. But although I hope in the subsequent chapter to 
nlvc further prospects of a technical and scientific kind, any economic 
riml political forecasting beyond the point I have now reached would 
in purely Utopian. Decisions will in fact be made by the men of the 
'line with the knowledge they have gained in reaching their first two 
nigcs. I am, however, reasonably sure of the outline of these phases, 
iMvause all that I have done is to extrapolate on a world scale the con- 
M'tc experience of many countries in the last hundred years or so. What 
li is been done then can be done in the future, and can be done on a 
huger scale better and quicker. The major problems are not really so 
much how to organize the subsequent development of a rational world 
u onomy, as to ensure that we get to such an economy at all, and that 
w do not remain static in the present situation or in the half-way house 
i lm( I have envisaged in my second alternative. 

A completely realistic forecast would demand not only an account 
•I how the world might progress under conditions of Cold War, of inter- 
uational truce, and of international co-operation, but also what are the 
piospects that the latter two conditions may succeed the first in which we 
iic now. After solving the over-riding problem of how to stop war, the 
M curing of a change towards more peaceful and co-operative method of 
living is the most important political problem before all of us today, 
upon whose solution all other political and economic questions will 
depend. Nor are these two questions really separate. As long as we 
main in the present state of Cold War the prospect of active nuclear 
war remains with us, and indeed this is the real, though not 
always the acknowledged, reason for maintaining the Cold War 
iltuation. 

1 lie breakaway from the Cold War will only take place as the result 
i.t very great political pressure all over the world, and not least in the 
• nuntries themselves that are most involved in it. In every country 
people have a duty to see what they can do to change this situation, a 
•uhject to which I will turn again in the last chapter. But just as the Cold 
War may break down suddenly into active hostilities, as already men- 
uoned (pp. 18 f.), so a sustained situation of mere truce might easily en- 
,'tider the Cold War once more. The logical step would, therefore, be to 
pass directly from the first to the third stage, that is from hostility not 
merely to tolerance but to co-operation. This may seem too big a jump 
i.i he humanly possible, but in the psychological sense it is probably 
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the other way round. If we are not to be enemies any more, it is ca m* * 
to be friends than just to ignore each other’s existence . 1 

How long it will be before the really decisive change away from il.* 
Cold War occurs is hard to tell. On any rational grounds it is difficult i 
see how the world has managed to endure the present intolerable .u» 
unstable situation for the thirteen years that it has existed. It is only !•« 
cause people in the “Free World” have believed, or beenledtobclu v 
that the alternative of coexistence would be worse, that it has lasted 
long. Now however, with the ad vent of the hydrogen bomb carried in int< < 
continental ballistic rockets, the naked horror of the threat of mu hi *1 
and almost automatic destruction has already generated a very eon 
siderably greater feeling against the present state of affairs than wc h.i * • 
had in those thirteen years. And it does not seem as if it can last vn > 
much longer. Certainly the longer it lasts the longer we shall have to d 
without all the good things that we could get if we worked together an-t 
used our knowledge, and the knowledge we could get through furtli* * 
research, to better our position. 

If this were to happen soon, in a matter of two or three years, 
could get mankind out of most of its worst troubles within another Irn 
years after that. By then the present underdeveloped countries would I • 
well on the way to industrialization and the building up of an educate! 
and technically competent population. Another thirty years, perhaps 
twenty at the best, sixty at the worst, would see them all through mi - 

1 Jean-Paul Sartre expressed the need for this complete transformation towaufi 
a positive peace in the same Helsinki speech, already quoted (p. 210) : 

“. . . what do we all mean when we demand peace? Is it simply a question * »i 
perpetuating the absence of conflict, of postponing indefinitely recourse to arm\ I* 
achieving a few compromises, by securing mutual concessions from states? If om 
peace were nothing else than that, it could be regarded as the continuation of tl»« 
Cold War. And certainly the Cold War is better than War. But we would bo m 
pretty desperate straits if our efforts were aimed at putting off the catastrophe from 
day to day. Of course, we want coexistence. But we must be clear as to what kind <•( 
coexistence it is. Not that of the two blocs, for this coexistence is already a fact, aid 
it actually carries the danger of provoking a war. We want the peaceful coexistent • 
of all nations despite the differences of systems. This coexistence cannot l» 
achieved unless the peoples’ efforts succeed in breaking up these blocs. Thus, 
are beginning to understand that our peace cannot mean the maintenance ol m 
even the strengthening of the status quo, but must mean a real transformation • «i 
relations between men and nations. ” 

“What all of us here want, what we call peace, is the positive construction, tin 
inauguration of new bonds between the nations. They have lost their sovereign 
because the world was cut in two. They will recover it if the world recovers 1 1 
unity, that is to say if the sovereignty of each nation, irrespective of its system, ■ 
guaranteed by all the others.” 

“Peace demands the return of every nation to independence, mutual respect ;in-l 
coexistence on an equal basis. In the West as in the East, our peace can have onl 
one meaning : it is possibility for all nations and all men to master their own d< 
tiny ; in a word, it is freedom. This, it seems to me, is the common meaning of om 
work; we want to construct peace through freedom and give back freedom to (In 
people through peace. ” 
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i he phase of modern scientific industry which would be all the time 
developing in the older countries. The levelling-up process could cer- 

Minly be achieved within a century. 

This is as near as I can get to the prospects of mankind m a reasonably 
foreseeable time, apart from the further possibilities that even now we 
• an see but cannot reach, and that I will guess at in the next chapter. 


XIII 

THE LIMITS 

OF THE FORESEEABLE FUTURE 

T he discussions of the last few chapters on the way forward an.i 
its difficulties may have to some extent obscured the view «•! 
what is ultimately aimed at. Why, it may still be asked, shouM 
mankind undergo all the effort involved in reorganizing his whole w.» 
of life? Is it really necessary? If not, what would actually make n 
worth while? 

Now, as has been argued already in the early part of the book, thru 
is one compelling reason for organizing a rational world econoim 
and it is that unless we do so a very large proportion of the human i .u * 
will die untimely deaths, that is, a very much larger proportion limit 
are at present dying untimely deaths from disease and starvation 
Either this disaster will come swiftly in a nuclear war, or more insul 
ously as the effects of the Cold War make themselves felt. If we try t 
carry on as we are now disaster will come about through the using up 
of the available natural resources of the planet in the form of l;m 
erosion, shortage of fuels, general impoverishment, and most imnn-.l. 
ately by starvation and disease. This is the present prospect for most m 
mankind, beginning with the poorest, and it is doubtful whether (!m< 
small fraction that could still, under present circumstances, maint.n 
and even increase its wealth, would in the long run be happier 
account of the misery that would surround them in the rest of the wot Id 
We must, in other words, be sensible or perish. 

That negative aspect is rather a sad reason for wanting to clung- 
things. We must escape from disaster if we can, but what we wouM 
much prefer to do as well is to gain a better life. And people wan! u< • 
only a better life in a material sense, but one where they can live with* »• 
fear and without the uncomfortable knowledge that what they cup 
other people are being deprived of, a life of “the war of all against all' 
which has been for such a long period in human history the noun 
pattern of human life. To provide that hopeful perspective, it is in 
enough to explain what is perfectly feasible with present knowledge .m 
resources. We should try also to learn and picture to ourselves now win- 
the full realization of the possibilities of science would mean to tin* 
who come after us — possibly to our children or grandchildren. 

264 


The Limits of the Foreseeable Future 

This chapter, though it deals with the future, is not an attempt to 
write a Utopia or even science fiction. I make no attempt to draw 
my kind of imaginative picture of life in the year 2000 or the year 
'050. All I can hope to show are the kinds of conditions into which 
people may choose to fit their pattern of living and the kind of oppor- 
tftinity this will provide not only for a more secure but for a fuller life. 
Some of these will have an appeal even to those of my readers who may 
hr already living a tolerable if not luxurious life in the older industrial 
< mintries. But they will appeal far more to those whose whole life is a 
* ontinuous struggle against poverty and disease. This is because the first 
icquiremcnt of the changes of which I have been advocating is the 
abolition of poverty and disease in the whole world — a perfectly feasible 
and, indeed, a not very costly or long-term objective. Food, clothes, 
du ller would become as generally available commodities as air and water 
are today. 

Hut, many have asked, supposing all this were available, how would 
people live — what would they do? The next goal to be aimed at, though 
in reach it would require a great and sustained effort, is the ending of all 
hard and monotonous work, the ending of any task which employs 
men’s and women’s muscles either in pushing or pulling, or fitting or 
loosening, or anything that has to be done over and over again — 
lotting rows of figures, typing out letters, hoeing, or weeding. This ideal 
of a life of plenty of food and no work to do has, of course, been man- 
^ i nd's for many a long year, and has been realized by all who could gain 
ot inherit enough advantage over their fellows to do so. However, the 
lives of princes and millionaires show that luxury and idleness are not as 
1 1 eat gifts as they appear to be to those who do not have them. When we 
.iic told we could all be as happy as kings, we begin to wonder how 
Imppy kings really are. But the comparison is a false one. The rich, 

1 1 ways a minority, often feel lonely, frightened, and sometimes a little 
guilty as well. The more they appreciate the good things of life, the 
more they fear that these will be taken away from them. And because 
■I (heir very exclusive standard of life, they cannot share in general 
. njoyments and they are obliged to justify their position in society by 
lining a great number of intensely boring things, including enduring each 
•iher's society. When everyone is rich the prestige value of being rich 
will disappear, at the same time the real value of wealth— the liberty 
it gives to see the world and enjoy it at leisure, the possibilities of really 
(Milling out what one would like to do and doing it — will be for the first 
lime realizable. 

I he fear that the wealthy often express, that this release may produce 
titastrophic results just because the poor, unlike themselves, are not 
M. lined for leisure is illusory. For even though these changes may come 
.ihout quickly from an historic point of view, they will take time meas- 
>n cd in decades to achieve. The full achievement of wealth and leisure will 
nine as a gradual improvement to which people will adjust themselves 
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as it arises, and in fact they are, in the more fortunate couni nr 
already adapting themselves to it. There is, however, a fundamnii.il 
difference between the kind of enjoyment that is available to the bell, 
off European or American of today, and the kind that would be avail. iM 
in the kind of new world which the scientific transformation of il> 
economy would bring about. First of all, the avenues of enjoy,,, ... 
would be freely open, in the sense that they would not be directed I. 
organizations trying to make a profit out of them. The commercial, , 
tion of enjoyment would no longer exist. People would have to w.,ff 

out their own forms of enjoyment for themselves individually 01 , 
groups. 

Secondly much of the desire for idle enjoyment today comes (im*. 
the very monotony of people’s lives — the monotony of the factory 01 1 1.- 
office— far greater than even primitive men with their hard but varioir.l 
occupying lives ever had to put up with. Coming from this boredom „i 
work, and to a large extent because people become adapted to if if . 
are unable to think out new and adventurous ways of spending (li .. 
spare time. The change in the structure of industry already descrilv .! 
while it ends monotonous work, would create, for the smaller numb • 
that would be employed in it, many new kinds of interesting and advru 
turous work. 

In fact, when we reach the third phase with industry already tr;m . 
formed on a woild scale, nearly all work would be an adventure 01 *» 
research there is not very much difference between them. Even l> • 
those who like hard muscular work under severe conditions with a spi< 
of danger there will be plenty to do exploring the recesses of the im 
known earth and the wide range of the unknown universe. The transit n . 
period, that is the next one or two generations, would in any case be cm 
involving a very great deal of work indeed. It will be work that cotiM 
be eased by modem methods, but which would nevertheless call on .,n 
the energy and enthusiasm mankind has ever produced in the gi< ,. 
periods of stress in the past. For those intellectually inclined, that is l- • 
everybody in one way or another, there would be endless horizon , m 
inquiry and of composition. Indeed, science itself is already visihi 
turning from its immediate purpose of analysing the fundamnii 
mechanisms of nature to constructing new things never known . 
Nature, new machinery and new electronic devices (p. 93). These u .1 
soon provide a new artificial Nature much more complicated, ami 
the ’same time much more fluid and amenable to human creative ge m 
than ever Mother Nature provides. 

Most intellectual workers in the past and even of today have sp« 1 
the gteater part of their time, in fact, doing dull things for a livin 
Perhaps now many of us would find it difficult, if we had the licence 1 
think and compose all the time. To those that come after us, and ... 
experienced and trained in it, it will certainly come more natur.ill 
because investigation and learning are pleasurable activities in thru 
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•f Ives, doubly pleasurable when undertaken as part of some common and 
mid enterprise. This is a fundamental difference. What we have lost, 
11 licularly in the old capitalist countries, and what really gives salt to 

• I. , is purpose. What purpose we conserve is for trivial or negative ends 

to secure our income or the position of our families, or to defend our- 

* Ives against real or threatened dangers to our way of life or our very 
t nistcnce. We have almost forgotten the possibility of a real constructive 
purpose into which we can throw the whole of our energies and intelli- 
gences. When I think of myself, after nearly a full life-time of scientific 

m k, I still resent the fact that I have never had at any time of my life 
Mir possibility of really planning and doing things that would be prac- 
mI and useful for humanity. The only time I could get my ideas trans- 

■ m rd in any way into action in the real world was in the service of war. 
Nml though it was a war which I felt then and still feel had to be won, its 
I '.iructive character clouded and spoilt for me the real pleasure of 
- mg an effective human being. 

I he society in which everybody can be effective all their lives would be 
4 1 rally good society. Many of my non-scientific readers, that is if I have 
iiiiy non-scientific readers, will no doubt feel that the picture I draw is a 
purely material one, that it leaves no place for the higher aspects of 

< .ill lire which in even the most barbarous times could always be culti- 
Mcd. They are afraid, and rightly so, of an ordered world in which 
mtasy and irregularity have no place. There is, however, in the kind of 

• I mnge I have suggested absolutely no need for this to happen. If it did it 
•mild be largely the fault of the intellectuals themselves, who must 
Maintain the arts by their own efforts. The arts cannot be provided for 
ilicrwise, there is no formula for art — at least if there is a formula it 
ill be a long time before science discovers it, and by then I suspect art 
will have got several steps ahead. 

< >n the other hand, it is highly probable that the arts will be changed 
mi many of their characters. They have in the past adapted themselves to 
1 - kind of general patterns of society in the different phases of human 
volution. The art of the cavemen hunters and that of the neolithic 

■ .imcrs were absolutely different. It is now nearly two hundred years 

• 111 c Vico noticed that the kind of poetry that the Greeks produced in 
Mmr early Homeric period reflected quite a different society than did the 
ophisticated pastoral poetry of Hellenistic times. With such radical 

* lunges, both in the social pattern and in the material well-being of man, 

< have been discussed in this book, much larger changes in art might 
i • expected, but they cannot be predicted. 

All we can hope for is that the division which has existed in most 
•untries for the last two hundred years or so, but no more, between the 
mIs and the sciences will disappear. It was in its time a consequence of 
mi unfortunate division in education, itself a reflection of class differ- 
Mircs in society — the gentlemen followed the classics, the cads went in 
1 • 1 science. One could almost say it will be necessary to change all the 
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arts, not only the visual arts but also those of literature and musii . ,n 
well as the domestic arts. For unless the arts keep changing, then, urn 
the increased possibilities of making and doing things, the result rnipt.i 
be to perpetuate uglier and feebler forms of art on a scale that man li- 
the past could not reach. In other words, the responsibility of the .m 
will become greater the larger proportion of people participate in tin 
and the greater the means they will have for expression. 

As the division between the arts and the sciences fades away m»-i 
people with the bent of artists will see what exciting possibilities In* i 
the further advance of science. At the same time the scientists, In 
from forced attachment to material considerations, will be able to ,\\ 
predate more than before the aesthetic side of their work. It is dilliu.i 
to imagine what v/ould be the effect of the enormous release of hum > 
intelligence for scientific research which will follow from the libcralm 
of mankind from the threat of atomic war and from the outgrown cnpi' 
alist system that has given rise to it. 

In this book, I have dealt mostly with the use of science for satishin 
man’s urgent material needs, and in consequence I have stressed the im 1 
for a science that is immediately useful. But every scientist know 
though perhaps he should say it more often, that immediately usrli.i 
science is only possible if there is a sufficient amount of apparently n - 
less fundamental science to back it. Today, fundamental science o> i 
in money or manpower, less than a tenth of the research effort in applu 1 
science. It is, however, proportionally far more important because it lu 
at all times commanded the best brains. Indeed, as the growing point ■ 1 
all knowledge and control of man’s environment, it is of absolute! 
essential importance. Now, with the world entering an era of full utili 
ation of science building up to an expenditure of twenty times nun- 
relatively to what is spent on it now, the amount spent on fundament - 
science must increase at least proportionally. In fact it is likely Urn 
it will increase more than proportionally, even in the early stages. It. 
cause the more intricate the applications and the more profound <»m 
knowledge of natural phenomenon, the longer becomes the bn. I. 
between them, and the more important it is that people should oa up 
them and pass the information along, both ways, from practice to than 
from theory to practice. This means a larger and larger proportion . 
science not immediately connected with use. But here will also U . 
great opportunity for human adventure, greater than all the physic - 
adventures of the past — adventures of the mind, adventures of expni 
ment (p. 93). 

Some of it may be still in the physical realm, in the exploration »•( 
outer space. What we have now, in the artificial satellites, are just il 
first ravens let out of the Ark. When the doves come back, let us ln»| - 
with olive branches, we shall know directly something immediate - 
the great completely mysterious world outside. And this will lx* il 
most exciting knowledge, even if it remains useless, though I am mn 
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v meed that it will not, and that we shall be using space, just as we have 
used everything that man has discovered since the beginning of 
lunc. 

But the other inner adventures are going to be at least as exciting, 
probably more exciting. There is far more complexity, more information 
i . we say now, inside the smallest speck of living matter than in all the 
ilaxies put together, that is all the galaxies apart from whatever life 
may be in them ; and this exploration is also enough to occupy the drive 
niki will and interest and sense of beauty of millions of people in the 
Inlure. Such research is certain to lead to the alleviation of human 
distress and prolongation of life, but it will be followed directly because 
nl its intrinsic interest. 

Beyond that will lie the interest in constructing a new mathematical 
m ientific world, a new world of computers and other devices for multi- 
plying the speed and range of the human mind, for making constructions 

- -I complexities unimaginable and impossible in the past — for stretching 
* i i.i l hematics to provide us with a new language for understanding the 

m y complexities it creates. All this means that just when a larger and 
linger proportion of mankind will be occupied with science, science 
1 1 self will become a most intrinsically exciting and satisfying occupation 
lor the men and women of the future. 

I will return now to some of the other and more practical and material 
i -.poets which follow from considerations in earlier chapters but which 
Imvc been deferred to this because they deal with a somewhat more 
distant, though, still foreseeable future, than those we were there con- 

- erned with. 

The objective to be reached at the end of the process of the scientific 
Industrial Revolution is not any kind of steady state, not one of a 
t Itopia where mankind has achieved its objectives and can sit down to 
• 1 1 joy the fruits of the labours of past generations. The state of the future 
its of the past will be one of transition, but we may hope that difficulties 
which will have to be faced will be to a far less extent than they are now, 

I hose created by man’s stupidities, by a social system which makes the 
worst rather than the best of their natural desires. Once the cleaning up 
process and the building of a new scientific industrial system is roughly 
ompleted, a stage will be reached in which, at any given time, there will 
Ik\ for that time, the greatest use of men according to their interests 
mid their abilities — a very different distribution from what we find 
loday. 

A large number of people, if not everybody, today occupy professions 
which hardly existed as much as three hundred years ago (p. 184). The 
part of science and technology would be much greater, but that of 
technology as against science might actually diminish, once the greatest 
part of the constructive period was over. For most of the work of the 
technician of today would be taken over by the automatic machinery 
already installed, and which would by then have been so perfected as 
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notonly to run itselfbut repair and improve itself with little huirum h> i. 
Similarly, administration, after a first period of increase to deal >■ > 
the problems of organizing the whole world rather than only a mi 
part of it, would in turn decrease with the automatic development . >l n.. 
administrative machinery. And administration itself would ho . 
simpler and less important. Much of what passes for adminisii.ii 
today is designed to prevent people cheating each other. Withonl u . 
need for any moral reformation the pointlessness of this occupation i 
a state of plenty would be evident. 

In contrast the importance of personal human occupations, pain 
larly those of bringing up the young, would be much increased \ 
suming a regular span of life of eighty to a hundred, or perhap i 
little more, some thirty years of this would tend to be taken up « 
education of one kind or another — not necessarily whole-time educain 
but education tapering off but never quite ending. This will be no. 
to cope with the increasing speed of advance of knowledge so il 
everybody indeed can keep abreast of the times. Perhaps education 
one sense would be one of the normal occupations of mankind, ami 
ali people are being educated, then a very large number must be <>. • 
pied in educating them, though this also may become largely a p.n 
time occupation (pp.199 ff.). 

All these occupations together would not take up by any means il.. 
whole of mankind. Dirty work there would still be, but less of it 
time went by — not so much by passing it on to machines, but arum, 
ing the ordinary domestic ways of life so as not to produce din I 
revolution in the apparatus of domestic life, in the house in < . 
busier’s phrase “as a machine for living”, would diminish doim < 
drudgery to a vanishing point. The task of dealing with the inevilahi 
if far less frequent, accidents would be a matter for voluntary 
devoted bands of people, equivalent perhaps, though again on a small 
scale, to the military service of today. What would be left would In i 
the enjoyment of life and the creation of culture. 

On the main lines of industrial development there is little that m . ,|. 
to be said here about the distant future. The main lines of the (inn 
formation, the use of atomic energy and the introduction of automan 
will carry us a long way forward. Thermo-nuclear energy is already on 1 1 
horizon ; if it can be practically realized it will liberate man com phi. 
from want. Beyond that we may look forward, as thousands of yon. 

people are today doing, first to the conquest and then to the exploit.- 

of outer space, though it will be some time before we can constnu i ... 
space or on another planet anything as comfortable as the earth to I. 
on. Now that we are likely to have plenty of energy, the unsol i 
problems of the storage of energy and its transmission by means oil., 
than cables will become more and not less important. For even in 
energy, and material-rich age we want to get rid of the clutter that 
present clumsy methods involve. If, for instance, vehicles could p. 
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*»p electrical energy direct, it would end all our dependence on com- 

• (ion engines or trolley-bus lines. 

Now that we can see the way to automatizing the processes of manu- 
*« lure, we ought to look further into the question of what we are mak- 
> which has often been conditional on the skill and power of the 
I 'inal handicraftsman, which has only been magnified and multiplied 
i i he machine. For instance, it has been a practice, ever since skins were 
porn up in the neolithic period, to make clothes from natural fibres. 
Viih all our ingenuity we have only gone on doing the same thing on a 
M'l'er scale. Indeed we try to imitate Nature even to the extent of pro- 
hu ing fibres. The major utilization of natural fibres is first to ply them 
frther in spinning into thicker threads, and then to make a fabric out 
i I hem by some form of weaving or knitting — which has now become 

* very complicated mechanical process to carry out essentially the 
T* rations of the fingers of the first neolithic spinners and weavers. 

I he ultimate problem, however, is not whether a machine can be 
"mile to spin or weave a hundred or a thousand times faster than a 
pinner or weaver, but rather what is the object that the “textile” 
material is really required to serve. And here again we follow a sequence 
•i purely traditional evolution : we produce cloth very largely for clothes, 

* *i covering and to a certain extent for ornamenting the human body. 
Tins did this moderately well, woven cloths did it better. We ought, by 
*ut ingenuity, to produce something as much better than woven cloth 

* it was better than skin. We have the two, not necessarily incompatible, 
«<ms in developing such materials: one is to produce something which 

r. better wearing capacities, which is easier to wash or clean, and 
- « cssarily as cheap or cheaper than present woven cloth. The other is 

• produce something even cheaper still — indeed so cheap that it can 
I - effectively discarded after one wearing — and does not need, what is 

•w a tedious and expensive process, washing and cleaning. 

I o solve this problem, once we applied ourselves scientifically to it, 
"uld not be difficult, Nor would it be any harder to simplify, without 

• of flavour or consistency, the tedious and messy tasks of cooking, 

• i well as those of eating at table and washing up. Indeed, when the 
'ii suit of major engineering problems begins to seem too easy, scientists 
"MV well devote themselves — as they never have up till now — to the 
t'fnhlems of the housewife in what will probably be called domestic 

"I’meering and chemistry. 

I here remains one major problem, that of food and population which, 
•"High in principle at least soluble for the next two generations, still 
iplexes people as applied to the more distant future. The many 
icntific pessimists of today prefer not to consider that mankind has 
iy assured future. If it escapes self-annihilation through atomic war- 
m\ it will only meet it through over-breeding and starvation. 

< >ne of the most distinguished exponents of this school in Britain, 
■ii Charles Darwin, has even stated in his book The Next Million Years 
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— an extent of prediction to which I lay no claim — that the last d.n \ 
the nineteenth century may well prove to be the golden age of maid i"*» 
Now from the arguments already given, it is clear that such a jiulpn •- • 
can only be based on the assumption that the goods and resoun «• 
this earth will be as stupidly, if not more stupidly, used by those • 1 
control the destinies of the men of the future than they were at that i • ■ • ■ 
which was one of unexampled luxury for a very small plutocm 
Europe and America, and unawakened misery in their colom** 
which between them by then covered nearly the whole in halm* 
world. 

No serious nutritional or agricultural expert now doubts that v 
methods that are already available and resources already in the lun 
of the industrial nations we could feed not only the present populai- « 
of the world on an adequate diet, but also face the problem of* In .li e 
population of some three times as great, up to eight billion souls acc< >i « I • - -i 
to the authors of The Next Hundred Years. 1 But what, the pessimisi > 
is to happen after that? And that is not very far away, because w»i 
present rates of increase, with birth-rates still round about 30 and d» un 
rates sinking to 10, this situation will have been reached by the e.ui 
years of the next century (pp. 64 ff.). 

What are the limits to the number of people that could find thei r 1 1 \ . • . 
on the earth? The answer to this is very simple. The people themsrh. * 
determine and always have determined them whenever they arc in 
position to do so, and they will presumably do so in the future as \m 
but more intelligently and with a greater freedom of choice. There li t 
been various times in history, for instance in early tribal times, win - 
dozen or so and no more, men, women and children, could just i« 
maintained off the ground that a man could hunt over within a d.r 
walking distance. Various forms of restriction of birth, and even inlam 
cide, were used to keep the numbers constant. And very similar prach. 
followed even as late as our own Middle Ages, for the population 
Europe as a whole did not exceed that of Roman times until somcwlu . 
in the middle of the sixteenth century. 

Whenever the opportunities came, however, whenever there was Ian 
to be had or new jobs such as fishing or maritime trade to be done, n 
population increased — people do not like losing children, and foi n 
most part religions prevented them from finding out how not to lia 
them. Those limitations, both of death and birth, have been overcum* 
but the question now is at what level will it be necessary to hold dn 
the increase of population. 

What are in fact the limiting factors — food, space or simple hum > 
convenience? Food would be the first limitation, at least as long as m» 
limit themselves to extracting it from the soil, rain and sunlight in ii.m 
tional ways. The limit of eight billion people fixed in this way could I .. 
least doubled if enough energy was available, as it will be from ahm 

1 Op cit.y p. 68. 
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nwer, to irrigate the present desert belt using distilled or electrically 
■m -.honed sea-water, or ultimately, if it proves cheaper, by using plastic- 
ally covered closed water circulation greenhouses. If the men and women 
1 1 he twenty-second century wish to feed a still larger population, then 
• can already see well enough, and undoubtedly they will be able to see 
p . ii better, what steps need to be taken to increase the human food 
apply. The stages we see are the microbiological and the chemical, with 
* number of mixed systems between them. 

I he higher plants and the animals that are parasitic, either directly 
i indirectly on them, have highly specialized and set chemical re- 
nt lions. They require specific kinds of nutriment. However, the more 
pmnitive forms of life, the algae and the bacteria and most of the fungi, 

■ Milage on a much more varied diet, and have much greater possibilities 
mi chemical synthesis. Not only that, but being small they can be 
iiiiudled in bulk by industrial chemical methods, instead of having to be 
picad out over the fields as do the higher plants, and they are readily 
I* alt with genetically to evolve breeds which can synthesize a great 
micty of chemical products. 

It is reasonably certain that within the next century or so microbio- 
i.ipical food production by algae, yeasts or other fungi, will be one of 
Mir major sources, first of animal and possibly afterwards of human 
| (nod. Much work has already been done for the production of food 
Mom the very simple green algae, chlorella, using sunlight as a source of 
nergy. 1 Later on we may find it more convenient not to use sunlight, 
t>raiuse of its relatively low intensity, but light produced from electrical 
energy and ultimately from atomic energy. But whichever source is 
i nl we shall be applying the process of photosynthesis under controlled 
tml factory conditions. 

l ield agriculture is in direct contradiction to the whole tendency of 
•Modern industry, which is to limit the volume of the working space and 
mi maximalize the output by carrying out reactions quickly instead of 
having to wait for the cycle of the year. Algae would produce carbo- 
hydrates, protein and fat. Fungi which are unable to utilize carbon 
dioxide photosynthetically can however convert almost any animal or 
rpetable waste products, that is turn carbohydrates into protein or fat. 
i mi (her, on account of the research work which has already been carried 
•mi first of all in the old traditional microbiological industries of brewing, 
mid later in the production of antibiotics, we now know how to handle 
these fungi and bacteria on a large scale. Human food habits being what 
i hey are it would seem reasonable psychologically, if highly uneconomic 
i n mi the point of view of energy and capital, to use the products of these 
industries in the first place for feeding animals, especially pigs and poul- 
My who need more concentrated and protein-containing food than the 
^ass-eating ruminants. The small conversion factor that these animals 

'll. Brown, op. cit.y and R. L. Meier, Science and Economic Development , New 
\oik, 1956. 
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have might be offset by the far greater efficiency of production oi h-f 
chemical raw materials on which they are fed. 

The most economic use of microbiological synthesis however, wnui ! 
not be production of what might be called crude basic foods, carl>«0. 
drates and fats, because these ingenious micro-bio-chemists are I- 
utilized in producing the various odd molecules, like vitamins <•« 
antibiotics, which, though possible to synthetize by chemical mctlm.i 
would cost far more if produced in that way than by bacteria or liim 
If we are concerned with producing in quantity, it will be better in n 
long run to produce directly chemically. We should never in fact li.n 
to face the problem of protein synthesis, or at least of food protein, .... 
an industrial basis. We are already in fact producing fibres of protein* 
or protein-like substances like nylon, for industrial purposes, but (In 
only need contain simple sequences of one or two amino acids. I u 
production of an organic or food protein, containing a great variety 
amino acids linked in a most complicated way, is not only extra wi» 
difficult — in fact it has never been done yet — but would be an absoltih ! * 
pointless operation, considering that the human body immediately 
gets such a protein breaks it down to its constituent amino acids. I In • 
are rather than the proteins, effectively, the raw materials of our bmill* 
protein synthesis. In other words, what we have to synthesize is n * 
protein but amino acids. Industrial amino acid production is not inti in 
sically a very difficult project, and if it were perfected the fear of proh .. 
starvation would entirely disappear, and with it the ultimate feat 
shortage of human food. 

At an intermediate stage it might, however, be worth while to syniln 
size the two or three amino acids, such as methionine, which are lack " 
in most vegetable products. Here a few factories might produce cnmi f 
to convert the poor diet of most Asian peasants into one as proh •• 
rich as a full meat diet, and possibly without some of its other deletei 
components, which are already suspected to be the cause of such disc\i 
as coronary thrombosis, most common among meat-eating people 

The simpler energy-producing foods, the carbohydrates and fats, ... 
in fact far easier to synthesize. It is even now rather difficult to syndic . 
a simple sugar molecule like glucose, but here again this may not I 
effectively necessary. Even in animals, glucose molecules are in I . 
synthesized from simpler ones. The main carbohydrate source of cm . ,■ 
in cattle for instance is acetic acid or vinegar — a very simple subs (.in- 
to produce by straight chemical synthesis. From acetic acid in turn 
can build up the fats. The overall aim of the chemical food synthr.i 
to find the best ways of producing the very simplest chemicals that 
be transformed in the body into what is needed for energy product >• 
and tissue building. Many of these syntheses are already known and . •. 
need adapting to an industrial scale. The rest could always be found 
it were considered worth while to put enough money into the final s(.«i 
of the research. 
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In the light of these prospects of food production and synthesis we 
in a position to deal with the question that has somewhat unneces- 
uily worried a number of people, namely where would this multipli- 
iiion of the human race have to stop? They may admit, for the sake 
•i argument, that we can find a rational way, with the proper flow-sheet 
I food production, to satisfy the needs of ten thousand million people. 
Mut surely, they say, we will only meet the same difficulty another fifty 
ars ahead, when the population has doubled again. Now in prin- 
'iple this is not a question that we really ought to worry much about 
lien we are occupied with the greater and immediate one of preserving 
i«*acc. For if the people of the next century have succumbed to an atomic 
wii or have failed to solve the problems of co-operating for mutual 
i nicfit they will never reach the figure of ten thousand million. On the 
i her hand if they do multiply to this extent it will be a proof that these 
problems have been solved and that they are capable of solving the 
logger problems of dealing with a larger population, or alternatively of 
•I. t iding that a population of ten thousand million is enough. However, 
.1 iliey do decide to go on they have still a very long way to go. 

In fact, once the problems of basic chemical synthesis of food materials 
Inive been solved in a world where energy is freely available, there are 
ample reserves of all the elements from which these foods can be built 
••I*. It must be remembered that when we talk of synthesizing food 

• Itomicals we are synthesizing them straight from the elements or from 
v «-iy simple compounds such as carbon dioxide. The whole of the lime- 
stone which covers vast areas, tens of thousands of feet thick, all over 
•In* world are calcium carbonate, and that is basically food material, 
«ill of which has incidentally already been through animal metabolism 

ihc shell fish that laid it down. Not only, therefore, are the coal and 
.*il reserves no longer needed as energy sources, but with atomic energy 
i Ik* limestone and other sources of carbon will be available for food. 
We must remember also that we really need only consider the amount 
tually incorporated in any given time in the human bodies because 
'lie circulation of carbon dioxide, nitrogen and so forth which goes on in 
the world today ensures that every atom of carbon is used up over and 
"ver again, often in the same body at different periods of its life. The 
•hole inorganic, carbon, and nitrogen resources of the planet can be 
lamed into food, providing we have enough energy to do so and we 

* ant to use it for that. Reckoning on the amount of nitrogen available 
•a (he atmosphere alone, and assuming that by then most of it would 
<h tually be incorporated in the bodies of human beings, the world would 

upport a population of several billion billion, or the square of its present 
ilue. That is, every person in the world today could have as many 
-Ascendants as the present world population. 

I ong before that comes, however, room would present a problem. 

I mn not suggesting that we should attempt to plan for populations of 
•his density. It is not in any case for us to decide, the populations of 
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succeeding centuries might have quite different ideas. Rather if wc lim • 
ideas of a good life to the kind of thing experienced by ourselves, v . 
would not go to these lengths. But what lengths would we go to? 1 1 
world today, for all its crowding here and there, is a remarkably iiiiik 
habited planet. In fact only 8 per cent of the world’s land surl.u* 
outside the Arctic, is at all densely inhabited. Much of the conti nmi 
consist of barren mountains and forests, and an almost continue m 
desert runs across the old world from Morocco to the shores of if- 
Yellow Sea. Anyone travelling over Canada and Siberia for instam . 
and looking at the endless succession of forested hills, lakes and rivn 
thinks what a waste of good holiday country. 

In the earliest stages of the scientific industrial transformation wc m • 
need to use this country for agriculture, to increase food production h • 
the eight billion population that as far as we can see is bound to come i n 1 1 ». 
next century if there is no war. One corollary of a more efficient met In ' 
of food production is that it will throw land open for more agrccahl> 
uses, and not only land, but sea. When there is less work to do then 
will have more time to enjoy ourselves and will therefore need mm. 
places to relax in. Later on more country will become available by n.. 
actual reduction in the areas of agriculture. This reduction is alrcmh 
occurring for sheer necessity in many parts of the world even as close i 
us as the Highlands of Scotland or the South of France. Even in Hu 
United States deserted farms and villages are to be found in the om . 
densely inhabited counties of New England, now rapidly being tako* 
over by holiday camps. 

With automation, the energy-producing and engineering plants, 
enormous today, will occupy far less space, and in fact might be cun 
veniently put underground, either actually or by building gardens <>\« * 
the top of them. There will also be very little necessity for living all tin 
year round in the same place. One of the advantages enjoyed by t! • 
animals, on whom early man lived, was wandering up north in i!» 
summer and coming down to the Mediterranean or Egypt in the wintu 
But human migrations, even with the vast numbers that I have mm 
tioned, would be by no means impossible in the future. 

But it may be more desirable to reverse the process and brinp. tl> 
weather to the.people, rather than the people to the weather. If we air i . 
have an enclosed agriculture (p. 71), we might just as well have m 
closed cities, that is large areas covered in by transparent and practically 
invisible plastic sheet under which the conditions should be made ju a 
what people most like — some mild type of climate which might or nnrlii 
not require any houses to live in. In fact they would be in a position i 
revert to the legend of our first parents : to return to Paradise, an earilil 
Paradise, and one from which we would not be driven by incrcasim 
knowledge. 

Now would people be limited to our present earth. How long it won M 
take before seriously organized space travel occurs is difficult to predn i 
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1 1 may be several decades, it is unlikely to be more. How far people would 
want to live in the perpetual sunshine of outer space is really a question 
for them to settle. Certainly many of the adventurous would want to do 
n already, though it may turn out that only a few thousand or millions 
«>l scientists will want to leave their habitual surroundings on our par- 
lu tilar planet. 

It may be asked why anyone should want there to be so many people 
hi (he universe. Now the simple answer in any reasonable world is that 
people are born because their parents wanted children and that children 
in they grow up like each other. If we do not like children enough to 
hring them into the world when there is any choice in the matter, then 
the human race would die out and perhaps would deserve to. But this is 
not a serious danger, the problem will always be how to stop the family 
instinct at the first two or three children. 

Quite apart from such natural feelings, there is now, and will be in- 
icasingly as the age grows more scientific, a need for people just to 
pi ovide intelligence. And the more we begin to grope into the mechanism 

• •I l bought processes the more we appreciate the illimitable excellences 
ii| the human brain. Compared to the brain of even the most stupid of 
men, our most complex electronic machines, despite their enormous 

peed and extensive memory, are terribly rigid and silly things. And 

• mly man, so far, can create new things. As long as large numbers do 
not mean, as they certainly do today over most of the world, poverty, 

• i owding, disease and ignorance, they cease to be a curse and become a 
Messing. Once we ach: ve the situation in which everyone has the fullest 
possibility of developing under the best conditions, then the more we 
have of people the better. A greater population means more variety, 
mid more possibility of picking out from amongst the thousands and 
i lie millions, those exceptional geniuses who will give us new perspec- 
lives. Men are not needed any longer as beasts of burden or 
Itnnds for factories, not even as cannon fodder for war. But we do 
want more and more people to enjoy life and make it more worth 

ujoying. 

fhe future I have so far envisaged is simply of a kind based on the 
juesent, but without the conscious limitations of that present, that is, 

1 1 bout its burden of misery and toil. However, if we look further 
i head, it is evident that the present can no longer give us a guide. Once 
lire from the old limitations, men will rush forward until they come up 
against new ones, and we should say something about these possible 
n hievements even though some of them may be decades or even cen- 
miics ahead. 

Indeed our present limitations have weighed on us so heavily that the 
lies I have been talking about have not been felt by most people to be 
limitations at all, but part of the normal pattern of existence. However, 
•oked at rationally, it is the very advances that mankind has made 
i m e the period when he was hardly more than a wild animal roaming 

277 


World Without War 

in the forests, which have made the physical and biological limitation-. • -i 
life far more galling than they could have appeared to earlier man. 

Take first what is the greatest and apparently eternal common Lit* 
of man — death. The nature of death may appear as a mystery, but ;r. .» 
fate there is no question. Now among the animals there is hardly such u 
thing as we call natural death. The chances are hundreds or million . t 
one that each new creature would be eaten up at once in the egg or a-. • 
small embryo and almost a certainty that he would be eaten the moment 
there was any sign of failing powers — most probably long before. Nm 
even the largest and most powerful animals, the lions or the elephani 
could be expected in our terms to live out their life, for any enfeeblemcM 
insured that they would starve to death. Nature, therefore, did not .m i 
could not evolve for long life as such. It is only under very special i n 
cumstances affecting man’s early ancestors, probably through son., 
glandular mutation delaying the period of maturity, that early man 
acquired a possible life span of some 70 years — far greater than m«» t 
animals of the same size, or even larger animals such as horses or cat 1 1. 
But very few indeed can have reached such an age. Even now, over nm • 
of the world, only about 5 per cent of the population die of anythin;' tic 
could be described as old age. A third or so die in infancy, and the n 
mainder at varying stages of life from accidents and diseases, nuv.ih 
epidemic diseases, as the Indian life table shows (p. 98). 

Now, the advances of modern medicine, particularly in control <•! 
infectious disease, have completely altered this life table and h,c 
enabled the pattern of natural life of the human species to be reveah .1 
beginning with the very small — per cent infant mortality, and thcrc.i 1 1 
very little mortality from anything but accidents, until from 55 onwanl 
there is a sharp drop confirming the Biblical limited span of life avei.i 
ing about 70 (pp. 99 f.). Here we can see the difference between the !w 
stages of limitations — the limitations of disease, once thought an .<• ■ 
of fate or retribution for private or ancestral sin, but shown to be aim.. ' 
entirely preventable or curable, and the limitations of infirmity .m ' 
senility which we now see as a new kind of challenge to medicine, h 1 
through medicine to the fundamental biological sciences. We do n* » 
know whether this challenge can be successfully met, but we do km- 
that it is v/orth taking up. Prolongation of life and vigour has been it 
dream of mankind since very early times indeed. Only now are we re.»n 
beginning to get to grips with it, and the prospects are by no mr.m 
hopeless. 

We know that even, and perhaps particularly, in remote district 
the world and without any benefit from science, there are people wl. 
live active lives well into their second century. 1 That means that t). 
human frame itself can be modified by inheritance into a longer lm. 
form. Once we understand how this is so, and this is not just a rescan 
on a few old men and women but one of age generally, we would be aH 

1 Soviet Weekly , 26th June, 1958, p. 10 f. 
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«i least to determine the conditions for indefinitely postponing old age 
uid, as far as future generations are concerned, possibly the physical and 
. hemical factors by which we can control it. If we were just ordinary 
animals the answer would be by breeding. However, there now seems a 
possibility of another way that would not take nearly so long or inter- 
h-tc so much with our social habits or personal preferences. As the 
• ience of genetics advances we begin to see that what is done by breed- 
nip really operates through the action of specific chemical substances. 
Already in certain cases by using these we can make up for what inherit- 
ance neglected to provide us with. 1 Beyond that there are other possi- 
bilities which I do not want to pursue here, though thirty years ago 
when I had more imagination and fewer responsibilities I anticipated 
ihnn in a little book ; 2 we have still a long way to go in this quest for 
immortality. 

But possibly long before we have found out how to preserve the 
bodily, frame and its functions indefinitely, and are no longer at the 
mercy of cutting off, by a lack of oxygen in the brain, the whole score 
n| memory and wisdom accumulated over nearly a century, we may find 
* way of increasing our social rather than our personal immortality. So 
l iir human beings have communicated with each other essentially by a 
means of speech evolved in the Old Stone Age, possibly as long as 
MX), 000 years ago. That was a wonderful advance for the time, for it 
made all the other advances of humanity possible. Just because it came 
•n early speech remains the most primitive part of our means of social 
ummunication. It is only now that we are beginning to appreciate how 
primitive it is. A point made by Gordon Childe in his last book 3 — one 
which we would have much longed to see him develop further — was 
Hull much of our trouble is due to the fact that we are trying to express 
twentieth century ideas in palaeolithic language. 

It is by no means impossible that man may succeed, by a combination 
•I electronic devices reacting with brain cells, to communicate thoughts 
illrcctly from one mind to another, without the use of language. This 
‘.mild probably mean that not only thoughts but also emotions and 
memories could be transmitted with the vividness of actual experience. 
Much a method of communication would enlarge immensely, in content 
huI immediacy, the picture and the book. It would permit mankind to 
p.r.s on from generation to generation the essentials of personal contri- 
butions and not only a few relics which is all we can do now. It is not 
iily for this perhaps pious purpose of preserving the best in every human 
pit it that we wish to be able to improve the immediate quality of our 
‘ ummunication. Perhaps this is the least of reasons, because if we could 
*mprove that quality of communication it would alter the whole pattern 

• J. B. S. Haldane, “The Genetics of Some Biochemical Abnormalities,” 
fvtures on the Scientific Basis of Medicine , Vol. Ill, London, 1953-54. 

• J. D. Bernal, The World , the Flesh and the Devil , London, 1929. 

" V. G. Childe, Society and Knowledge , London, 1956. 
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of social co-operation. Even now we realize that for reasons deep laid - 
history and custom we manage to co-operate with each other ovei aii 
extremely badly, hence indeed come many of the troubles of our time 
Science itself has before it great and complex problems such as tlm • 
of the origin of life, or the control of weather which cannot be d< .ill 
with inside the scope of a single mind, however well-trained. There |u - 
is not room enough for these abilities, or time enough to acquire tlw i 
if there were. Solutions can only come from co-operative scicnt »!»• 
research, merging different disciplines for some common purpose. II- 
clumsy that merging is today; how slow is the co-operative effort am. 
pared with the rapid darting of individual minds, capable of brinrim 
together a whole store of experience and memory elements needed l-> 
the solution. If we could only think together as well as we think by on. 
selves, what a transformation it would make to the knowledge and am. 
petence of mankind. 

Perhaps what I have said here will seem fantastic to some, and o« • 
repulsive to others. That is largely because it represents such a chum 

1 Technically the problem of communication is a very difficult one and dc 
recent advances is far from being solved. Our languages developed for the im 
part in the early Stone Age and have been only slightly modified since I In-* 
We are using a system of writing which was developed some three thousand 
ago, and, as far as the letters go, has hardly changed at all. We have already I. 
some five hundred years of printing in Europe ar.d some thousand years of prim if-# 
in China. The electronic devices for translation (p. 56) are only of a stop m m 
variety. What we need to evolve is a radically better way of communicating, p - 
ticularly now the world is becoming an effective scientific and economic no - 
where the babel of tongues is a terrible obstacle. It is fantastic to see at a scicimi 
meeting a number of men, dressed all alike, looking alike, of whom we know M* 
their thoughts and knowledge cover almost identical regions of science, and 
absolutely unable to communicate with each other, and in need of the service » 
a translator, unless they have endured the labour of learning three or four Ion u 
languages. 

The very growth of scientific devices, such as the tape recorder and other fm.. 
of recording and reproducing the human voice, only makes this problem ol inf- 
lation more difficult. Already merely in scientific literature the labour of h.i na- 
tion is so much greater than the number of trained people to do it, that m.- 
valuable scientific material is untranslated, and the knowledge is only av.nl. 1 
to one part of the world. We badly need to revise the old idea of Bishop Wih 
in the seventeenth century of a universal character, which at least would cimM. 
people’s thoughts to be put on commonly understandable basis. But we prof .!■' 
also need other devices for a common language, not as previously im.ii - 
through the choice of one existing language— probably national prejudices \\. 
always be too great to achieve this. Nor would it be really desirable to d.« 
or, as I have said, languages at present are not made to convey thought', 
least not in any economical way. And while they can convey feelings it is l.n M 
by association and largely disappears in translation. A basic language foi 
rather than literary expression could be constructed de novo to convey th- 
most clearly and economically, and at the same time to contain in itself <• in- 
flexibility to take in developments for at least another hundred years or • 
which time scientists will probably have thought of some better means of « • 
munication. 
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bom our whole concept of existence that it is really beyond our imagin- 
ation. Nevertheless, it does not follow that it is beyond our power to 
'•‘itch and in fact the movement of present-day communication theory 
muI electronic practice is all going in this direction. By trying to trace 
Hu* relation of electric currents detectable in the brain with the thoughts 
oing on inside it on the one hand, by trying to build up circuits to 
imitate the action of the brain on the other, there will come the 
possibility of linking brain to brain and thought to thought 
directly. 

because I have lived so long among such prospects and ideas they 
nn brighter to me than to those who see them here for the first time, 
.ml many of us are so wedded to our ordinary ways of life that we would 
ho! change them even for a better way. But then we will not be asked to 
I.* so. It is the people who come after us who will. What we have to do 

10 prepare the place for them. 

I lie culture of the future may well be entirely different from that 
liich we have known. Much of what the people who come after us may 
b» would appear to us frivolous or downright wicked, just as what we 
to would appear so to our ancestors. But they will be answerable only 

• each other. All that we can do is to build as good a foundation for 
dinn as we know how. As I have said elsewhere (pp. 267 f.) the recovery 

l (lie spirit and practice of beauty will be one of the major features of 
be new age. For science in contrast it will be a matter of preserving and 
•mi leasing rather than recovery for here new knowledge is built around 
1*1 and new powers added to old powers. 

but can men with all their science ever do the kind of things I have 
rn writing about here? Here most people turn away and say, all this 
very fine and large, but it is Utopian, and is impossible, it is beyond 
'•man capacity. And yet the answer is quite simple — we do not know 
til we can find out. I would ask those who doubt the power of science 

• consider very carefully the arguments and the facts contained in the 
i part of this book. They will see that the possibility is there shown 

• be inherent in the laws of nature, as discovered by science. Most of 
■ things (apart from those in this last chapter) that I said will be done 

11 over the world have been done to some extent and on a certain scale 
■•mewhere in the world already. And we can see in the light of what has 

• n done quite a number of other achievements that certainly would 
N possible. The reason people may not believe this will be done is not 

much any lack of faith in the competence of science, but that they do 
•i believe in the good will and the good sense of people. They think 

• simply too good to be true. 

We have seen in this century so much misery, so much senseless 
I ruction, slaughter and cruelty, waste and stupidity that we almost 
tempted to believe that men are always like that and always will be, 
it this is what men want even though it is absolutely evident that they 
not like it when they get it. But to set against that, this very same 
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unhappy century has seen such other examples of intelligence am! ( 
sight, of construction and heroism, that we can be sure that not > 
are the great achievements physically possible, but also that men * •>" ' 

found to think them out and to do them. I have seen in China a 

dam being built across a river by tens of thousands of men with no im 
equipment — hoes and baskets — than could have been mustered h" 
same job three thousand years ago. But three thousand years ap > 
ancestors of these men were not building dams to check unruly 1 1 
but had to build walls to hold out enemies in the battles bdw- 
wandering nomads and cultivators who took over their herding gri >111-1. 
Man has never yet been able to get on with the job that he really n. 
to do because so much of the time has been taken up with fighting > 
men for the meagre pittance that was all that either could win from ■ 
soil. With potential plenty in sight the cause for these struggles is p ■ 
only the habit remains. 

As long as people did not understand how human affairs were 
ned, what caused poverty and wars, they had some excuse for ti< iu > 
these as the worst things they could think of, as acts of God, like <'•" 
quakes and hurricanes, droughts and diseases, about which uhi ■ 
could be done. It was this fatalism which prevented an effective rr.i. •• 
against them, and this fatalism is still the strongest support Im 
people who are laying up preparation for war today. “Human 
will always be so, there always have been wars, there always will 1 
Now we have reached the limit. If there are going to be any more « • * 
certainly if there are going to be any more big wars, this time u 

really be the last because there will not be anyone left to fight 

one; and the sooner people see this the sooner they can settle iU>«" 
do the perfectly sensible, if unbelievably good things, that I have 1 
to sketch in this book. 
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XIV 

CONCLUSIONS 

T he years we are passing through are years of decision ; the choice 
between the alternatives of peace and war cannot be delayed much 
longer. And people are feeling this. As we move towards a position 
lit which the fate of humanity can be determined by a couple of men 
landing at the buttons which will release the fatal rockets, everyone in 
ilie world is beginning to realize the danger that we have allowed to 
jm’ow to these monstrous dimensions. War, always wicked, has now 
lost any sense. It has ceased to be a way of imposing the will of the 
(longer on the weaker. It has become a suicide of madness. A future 
world war will have no victors but only vanquished. Even if we did not 
luive a better alternative — we would still have in the interest of self- 
1 1 rservation to end the present nightmare. But we do have such an 
allernative. With the knowledge and experience already at our command 
\u* could build a world that would provide for every single person in it 
more than the richest can hope for today, a world in which men’s ener- 
gies would be turned away from struggle against each other to the con- 
quest of the forces of nature. 

It has been my purpose here to examine this alternative critically and 
• instructively and to describe it in as concrete way as possible. And 
these are the only alternatives — the destructive use of science in war or 
the constructive use of science for peace. In either way we. cannot do 
w ithout science. As I have tried to show, the lives of hundreds of millions 
• ■I people today depend on the continued use and the further develop- 
ment of science. We cannot go back to a period which made no use of 
iclcnce. Even if those days were happy, they were the happiness of 
ignorance which our knowledge has now dispelled for ever. As in the 
tiiblc of the fall, knowledge of evil or good cannot be taken back, we 
have passed the point of no return. We must now go forward, but not to 
'Instruction. Unfortunately, ever since the Cold War started, that is the 
lircction in which we are aimed. Unless the peoples of the world act in 
Mine all — contestants and neutrals alike — are doomed to the slow pain- 
ful death that will follow the horror of nuclear bombardments. 

Now in these wide and general terms, this situation is being recognized 
hy more and more people. In fact, I should think it is fairly well recog- 
i/.ed by the great majority of people all over the world — in Africa and 
\ *.ia, just as much as in Europe and America. But it is clearly not suffi- 
11 Mt to realize it in these general terms. To be effective we must look 
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closer and find more precisely what to do to arrest this madness ami i 
set us on the other course. This is what I have tried to do in a small w.i 
in this book — to chart and make provision for a reasonable fulm 
where men’s knowledge can be turned to make use of the resource-. • 
this planet for the benefit of the people on it. I have tried to show ill > 
the resources themselves are adequate. If we are wise we have no rc.i 
to fear, for an indefinite future, any shortage of human necessities • 
food and shelter, or of the means of constructing all the instrument s .m 
machinery that we need to make the things we want. Indeed what I li* q • 
to have brought out is that we are on the eve, in fact have aim* I 
embarked on a second Industrial Revolution much more conscious 
more scientific and carrying far greater hope for humanity than if 
first Industrial Revolution of the eighteenth century. To complete lie 
revolution, to release men from the tyranny of monotonous labom « 
well as the hard physical toil, is now within our grasp. 

The second objective, at least equal in importance, though it can <ml> 
be effected by the use of the new Industrial Revolution, is to remedy il 
gross inequalities of human opportunity in the world today, inequ.ihi . 
which the advance of science and industry have made far sharper (li.i 
it ever was before. The majority of the people in the world, perhaps, .n 
not much poorer than they were in the past. But that is only bcc;in 
they could not be much poorer and be alive at all. The wealthy cvn 
where — and in the privileged countries large sections of the popul.il i« • 
as well — are much better off than any substantial number of peopl- 
have ever been in history, and their wealth is increasing at a more i .ipi ! 
rate than has ever been known in the past. The most urgent task I- 
humanity is to see this inequality corrected, to see the division betw* 
wealth and poverty abolished. The real solution is so to organu 
society that there should be enough and to spare for all. This objcchv- 
never before possible, has now come within reach thanks to the adv.m. 
of science. The most rapid raising of the standard of living of all if 
poorer parts of the world and all the poorer classes in all parts of if 
world can be most rapidly effected through the use and spread <»i 
scientifically directed and controlled productive system. 

My object was to show in the most concrete terms how this could I 
done, how in the span of a generation or less the industry and if 
agriculture of the world, and even science itself, could be transfoim* 
by material means already in existence and by use of knowledge ahr >•! 
available. I have tried to show not only how it could be done in clci.nl 
this country or another, but also how it could be done in all sphere 
human activity all over the world. I hope I have shown that what uin f 
be called “Operation Plenty” is far more likely of success than 
military operation in any war, but that like military operations it n< • ' 
to be thought out, planned, and executed not only with intelligence I 
with general good will, energy and enthusiasm. 

I have also been concerned to show that, though this is a quil< i 
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uhle task, it will not be a simple and easy matter to carry it out. In set- 
up, out and finishing it we have to face obstacles far more serious than 
,H> sc presented by the indifference or cruelty of Nature. We will have to 
c entrenched interests and ancient suspicions and hatreds which 
ivc been turned to serve those interests. Science is no fairy godmother 
mi will just shower gifts on people who have not worked to get them, 
i people turn away from the difficulties of the present situation, say 
u\{ it is no concern of theirs, or that nothing that they can do would 
ike any difference, they are evading their plain responsibilities as 
iman beings and really deserving the worst fate that can befall them. 
M| il I do not think many would do this once they saw not only the 
fingers but also the possibilities and the way to achieve them in action. 
!fis way is inevitably one of political discussion and action. However, 
i book such as this, dealing primarily with world problems, the poli- 
.il aspects can only be indicated in the broadest lines. Finding what 
r.l be done is a different problem in every country and with every turn 
i i lie political situation. 

< >nly the first step is abundantly clear— that is, to end the Cold War, 
disarm, and to make peace. These are not, though they are often 

presented to be, extremely complicated, technical, military and diplo- 
iiic problems. To solve them only requires one thing — the will to 
pi ire. And if that will is not to be found in the statesmen— or not in all 
statesmen — who rule the world today, it is the business of the peoples 
.re that it becomes their will, or else to change their rulers. To do this 

< need to gather together in all the countries the positive forces of the 

• >ple, which in their diverse way will all help in one great movement 
i peace. 

With the hydrogen bomb, war has reached the limit of itsdestructive- 
• No further piling up of weapons could make it worse. Already 
mc are enough atom and hydrogen bombs in store with planes and 
kets to carry them to blot out every big city in the world and these 
mbs would release enough radioactivity into the air to poison fatally, 
perceptibly every living thing on the earth and damage untold gener- 
ous of those that survive. Whatever the reasons, real or pretended, 

1 1 are given to retain nuclear war in any form, the first and most 
•’•'Stent demands of the people should be for its absolute abolition. 

• iy country has its own reasons for wanting this abolition, but what- 
>i the reasons are, whatever the particular forms of nuclear warfare 

f *i have to be resisted, all the resistances add up to one great repudi- 
•n which must be made effective without delay. Every year we lose 
»krs the danger greater, and there may not be very much more 
m<\ 

in Britain we are, for example, committed to a complicity in nuclear 
■ii.irc as the site of ballistic rockets. These weapons can no longer be 
Mined to defend our people, they will serve only to attract a hydrogen 
.nl) counter offensive which will wipe out everything in the country. 
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However, as it is only by the co-operation of the people of Britain, am 1 
not only of that of the government of the day, that these bases can I ' 
built and the whole system of which they are a part can be maintainol 
there lies on the people of Britain a special responsibility. If we hold out. 
if we repudiate this policy, then the policy will be dropped, and anolln > 
step will have been taken to ensure the success of a negotiated pcan- 
Such a peace would necessarily include the total abolition of nucle i' 
weapons and such a degree of conventional disarmament that milil.n 
aggression would be impracticable. 

Other countries which may not feel themselves so directly threatcnril 
by atom and hydrogen bombs are in reality hardly less interested m 
securing their abolition because the spread of radioactive fall-out will 
not respect national boundaries. What we need as soon as possible i - 
the expression of a universal popular opinion which will leave H" 
government, however wedded to the policy of nuclear warfare, air. 
possibility of preparing to wage it. And if they cannot do that, tin 
cannot, in fact, afford to have war of any kind. For in an age in whit I. 
even the knowledge of nuclear weapons exists any war may sooner m 
later turn into a nuclear war. 

To put an end to war for good it is not sufficient just to call a triu ■ 
It must be stabilized by positive constructive action, if only to take up 
the energies now used for armament production. The alternative tow . 
needs some degree of international co-operation to set the world to riglii« 
even if in its first stage it may appear as peaceful economic competition 
What people find hard to realize now, because they have never expci l 
enced it, is the enormous material benefit that would accompany l In 
abandonment of the military solution and would bring with it im 
immense feeling of relief from a fear which, although we may n* 
really be conscious of it, weighs on our every hour. I have trn<i 
to show in this book what stores of resources are immediately availalil. 
and would be released by the cessation of arms manufacture, wlu' 
potentiality of the most advanced science that could be switch"! 
within a few months from destruction to construction. 

The nature of that constructive task was my major theme. I have ti n 
to show how the new powers brought by science — among them atom" 
energy and electronic automation— could transform industry, incrc.. 
ing without limit our supplies of materials and manufactured product! 
and at the same time removing the necessity for all monotonous as wi i 
as arduous work. I showed something of how the advances of biologi. ■ 
science could transform agriculture to provide abundant food an.i 
medicine for better health and longer life. 

Most important of all, because it is the key to success in all tin- 
fields, is the advance of science itself. The flourishing of science in n 
search and teaching is indeed the characteristic feature of the social 
economic transformation of the present and near future. It is here, cv. 
more than in the idea of planning, that the Soviet Union has reali/i 
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in practice the ideal of socialism, and in doing so has brought a gift 
that the whole world can use. It has shown that a whole population, 
boys and girls together can be given a basic scientific education and 
can provide the great proportion of scientists and engineers which 
can speed up the new Industrial Revolution without which it will be 
impossible to make it succeed. 

Throughout I have stressed the need to consider the economic, 
political and military problems of our time from the outset as world 
problems. They cannot be solved in isolation in each country but only in 
a general framework. It is in this way that the gross economic disparity 
between countries, which at present is actually growing, can be halted 
by a process of levelling up to be achieved in the first place by the 
industrialization of the underdeveloped countries. 

I hope to have shown that the two immediate objectives, the ending 
of war and of poverty are essentially one. The energies released by lifting 
the immense burden of the costs of preparation for war, which now for 
years has terrified and paralysed the world, would find their best use in 
helping the peoples of the underdeveloped countries. It would at long 
last enable them to use their own resources and their own labour to 
raise themselves to a high technical level, and for the first time in history 
provide them within a generation with the opportunity of a full life 
free from hunger, disease and ignorance. 

However, it is not just to alleviate the economic dislocations of 
disarmament that such a programme needs to be undertaken. It would 
be what William James called it many years ago, “The moral equivalent 
of war”, and needs to be undertaken all over the world with the same 
intensity, with the same vigour and sacrifice, as war has been throughout 
history. But the enormous difference will be the consciousness among 
(he people taking part in this common effort that they are working for 
good and not for harm. In this new war against poverty and for the full- 
ness of human life there will be no vanquished but only victors. 

The idea that all will gain and none need lose is one still unfamiliar 
(o many people in the countries which at present enjoy the highest 
standard of living. They feel and indeed are made to feel by the propa- 
ganda that others can only gain at the expense of their losses, and they 
are prepared to inflict the most horrible destruction on any, however 
poor or deserving, who seems to threaten their standard of living. How- 
ever, as I hope I have shown, the prospect of a scientifically reconstruc- 
ted world in which the standard of life in all countries is levelled up 
holds no threat to any country, even the richest. The more they give to 
others the more they are enriched themselves, and not only in a spiritual 
sense . 1 The enormous new market provided by the industrialization of 

1 But this kind of enrichment must not be overlooked. On 25th February, 1958 
at a meeting at the Statler Hotel, Washington, in support of the Foreign Aid Bill, 

* he principal speaker after President Eisenhower and Ex-President Truman was 
Monsignor Sheen, a Catholic Bishop in partibus and notable television personality 

{Continued on next page ) 
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the backward countries is the stabilizing factor needed for the furtli* » 
transformation of industry into its fully automatized scientific form m 
the advanced countries, pending its introduction and further improvr 
ment in the underdeveloped countries themselves. The people of (In 
old industrial countries have indeed the greatest interest in effecting (In i 
change. 

But it would be too much to expect people in the wealthier count i m 
to be the first to see the benefits that they will get from helping otlin 
It would indeed be better if their natural instincts of justice and for th< 
restoration of what they have taken from others — or what their fatlim 
have — were to be the first motive power for the change, and tin . n 
happening to some extent in many countries, particularly in Bril am 
However, the real drive behind the change must come and is alre.nl 
coming from the peoples of the underdeveloped countries themsclw 
Starting with the example of the Soviet Union, and now with the m 
newed efforts which are going on in China, in India, in Egypt, and el 
where, the whole of the fifteen hundred million peoples in Asia, Ali i< * 
and Latin America are insistently demanding their full right to liv 
They are insisting on the right to participate and work in a moilri.* 
productive system that can alone give them the elementary needs win. It 
they have gone without for so long and that is already absolutely no < 
sary if they are to avoid mass starvation. 

This great movement has taken as its first demand national politic »> 
independence, and many countries have won that independence in il> 
last few years. Soon after— a state already reached in many countrir 
there comes a demand for economic independence — the right to u 
their own resources and not have them exploited and taken out ol il» 
country by foreign governments or business concerns under any pretc • • 
whatever. If this natural desire is badly handled, it can lead and indo ' 
it has lead in the last decade to wars some of which are still going on 
countries like Malaya and Algeria. These wars are both futile ami 


in the United States. His message was that of aid to underprivileged countries .« - 
moral duty : 

“ In aiding underprivileged countries we are not to think of ourselves as supc > > 
because we are economically wealthier; or that those who were aided are in IV 
because economically poorer. There are several kinds of need. The underprivil. r 
countries of the world need one thing; we need another. Both the giver ami u 
receiver have their respective needs. 

The underprivileged countries need our machinery for their fields, our doll, 
for their backs, our shoes for their feet, and our food for their stomachs. 

But we have need too; we are poor in another way. We need to justify 

wealth by sharing it; we need to thank God for making us the most prospnn 
nation of the earth ; we need the blessing of heaven on our hearts and grace of < •• ! 
on our whole being. 

Therefore with humility and not with pride and superiority we extend our h.n 
to the needy. Theirs is the burden of being underprivileged; ours is the burden 
being overprivileged. 

It is their stomachs that are empty ; it could be our hearts that are empty. In 
case, they could conceivably do without our aid, but we cannot continue to i 
without justice and charity . . .” 
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dangerous : futile because it is impossible now, with the way the world 
is, to resist for long the movement to full independence in any country ; 
dangerous because they cause lasting bitterness and division not only in 
the countries in which they occur, but throughout the world and provide 
the most likely occasion for the outbreak of a nuclear war — as nearly 
happened in Viet Nam and more recently in the Middle East (pp. 295 f.). 

In contrast, the opposite policy of helping to restore prosperity and 
dignity to the peoples of these formerly oppressed countries gives aid to 
the forces of peace. By doing so people will be working not only for 
material reconstruction but also for the advancement of knowledge and 
culture. Many of these countries, whose peoples today are among the 
poorest in the world, were great contributors to culture in the past. 

I r. deed the whole culture of the so-called Western World derives from 
them. Not only have they the right to contribute to the culture of the 
new world, but that new world will gain greatly from their contribution. 
This will not merely be in numbers but also because, drawing on a 
different source in tradition they would be more likely to introduce new 
and exciting elements to science and art. 

The point I have tried to make is that both parts of the world, the 
old-industrialized and the new underdeveloped countries, need each 
other, that their economies are complementary. The concrete task of 
changing the world is an operation whose stages I have outlined in which 
the surplus capital of the industrial world can set going, through a new 
industrialization, the rest of the world, without the foreign exploitation 
which has accompanied capital export in the past. It will help to bring 
into action a viable and harmonious adaptive world economic system 
yielding returns to all on a scale far greater than any can achieve today. 

We already know how this can be done. We have seen it being done 
in our life-time in the Soviet Union and in China. There we have seen 
(he possibilities of raising the productive level of a country far more 
lapidly than anyone thought, and at the same time the extreme difficul- 
ties of doing it without any financial assistance from abroad, and in the 
lace of sustained hostility of the capitalist powers and active wars of 
invasions supported by them. It was these conditions that from the very 
beginning, and once again after the Second World War, forced the 
Socialist countries to sacrifice the present to the future and to accept 
hardships which in a juster world order would never be necessary. 

Under these new conditions the pace could be the same or faster, 
but the rewards would not have to be so long deferred. Indeed, with any 
reasonable generosity they could come almost at once. As I have pointed 
out, enough food exists in stocks or could be raised by rapidly expand- 
ing agriculture, to ensure a basic level of nutrition within three years 
all over the world. These immediate rewards should be clear enough, 
and behind them come further possibilities that I have discussed, the 
lull extent of which can only be revealed by scientific analysis and 
experiment. As we know well enough from the achievements of the past 
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this is something that can be relied on, we are not likely to be held up by 
intrinsic natural impossibilities but only by the human difficulties. 

In the problem of levelling up the conomies of the former colonul 
territories these difficulties may well loom large. On both sides there an 
obstacles to be overcome. On the side of the old imperial powers then 
has been for centuries an assumption of superiority which barely covei . 
a sense of guilt. The justification of the imperialist has always been thai 
it is only because the natives of other countries are inferior that it ha-, 
been a moral duty to exploit their resources and work them for then 
own good. On the other side there is a deep sense of grievance ami 
suspicion — after all the Westerners came into their country in the 
first place bearing gifts. These attitudes and suspicions can only In- 
dispelled in a common working task. 

Such obstacles, however, are not the most important of those that 
stand in the way of a peaceful and prosperous world community. The 
chief among these, and the most obvious, is the present political division 
of the world between the two great economic systems — the old and tin 
new— which bear to their various protagonists different names. Here, 
the Free World stands opposite to Communist Dictatorship; then-, 
the world of Socialism to Capitalist Imperialism. But behind this quar 
rel about names, there is in fact little doubt about what the struggle 
is really about. The old system is one based on private profit, the new 
on production organized for the benefit of the whole people. 

Now I may be criticized for not having made this basic antagonism 
and its resolution, in the triumph of one side or the other, the central 
theme of the book. In part this is because the book itself was concernol 
primarily with the scientific, technical and quantitive economic asped . 
of the process of transforming the world, rather than the political driv- 
ing forces that will ensure that the transformation is actually carried 
through. I wanted to show, and hope that I have shown, that the tram, 
formation is neither physically nor economically impossible, that only 
some men’s interests and prejudices stood in its way. 

In part also, my comparative neglect of the major political issues w;r. 
quite deliberate. Because, as is evident throughout the treatment of the 
book and particularly in the chapter where I consider the politic;il 
difficulties and the stages of transformation, I have shown that ii 
would be absurd to expect any very rapid disappearance of tin-, 
antagonism— that we will have to get along in a world where both kinds 
of economic system can exist for a longer or a shorter time. To emplm 
size the irreconcilable character of the differences between them would 
only make the task of securing their coexistence and ultimate co-opci 
ation more difficult. One can believe, as I do, that the socialist system 
will in the end spread over the whole world, not necessarily by revolu 
tion and certainly not by war. But I do not want to put this belief in 
any dogmatic form, because the whole trend of my argument is that tin- 
events themselves will show. 


290 



Conclusions 

Now that it is becoming clear that no attempt to conquer the world 
by military means can be successful without a destruction which would 
make the conquest entirely meaningless, the two systems must stand 
up to be judged by their merits : by what they can give to the peoples 
of the world. I believe that the socialist system can give so much more 
that sensible people will come round to see this as soon as the immediate 
danger of war has been removed, and with it much of the deliberately 
created misunderstanding between the two parts of the world. 

By the very act of entering into such peaceful competition, some may 
think it possible — though I do not — that within the framework of the 
capitalist system a way may be found to stop the exploitation of the 
backward countries, and actually to help them on their way to full inde- 
pendence, industrialization and prosperity. I believe that far more effort 
will be needed by the peoples of the capitalist countries to secure this 
end, and that in doing so capitalism itself will be changed out of all 
recognition. 

Even before this happens, however, under combined internal pres- 
sure and the needs of competition with socialist countries, real aid on a 
substantial scale may come to the underdeveloped countries from the 
capitalist countries. At the same time the socialist countries, relieved of 
(he burden of military preparations, will be able to multiply the aid they 
have given slready and to show how it can be given in a way that will 
help the peoples of the underdeveloped countries to stand on their own 
feet in real economic independence. 

And there, with the easing of the pressure of military threats which 
has hung over the socialist countries from the very moment of their 
liberation, we may also expect to see a corresponding internal political 
casing. It should reduce and ultimately remove the features in them 
which have prevented many people of good will, workers and intellectu- 
als, in the older industrial countries from supporting communist regimes 
and have even ranged them in support of the Cold War front against 
them. With the easing of Cold War tensions, together with a much 
greater possibility of mutual exchange and travel, people throughout 
the world will be able to judge political systems on their merits, to make 
rational choices between them, and to make those choices felt in changes 
of their own governments. As a scientist I want to see the thing 
work out as a social experiment, which will unequivocably decide be- 
tween the rival social theories of the socialist and capitalist 
worlds. 

Certainly we cannot hope to go forward to achieve the kind of trans- 
formation of the world that I have discussed, in an atmosphere of mutual 
hatred and suspicion. These are the seeds of war and not of peace. 
With the arrival of nuclear weapons, war can no longer lead to the 
triumph of right or even of might. That is the new fact, which has been 
recognized in theory at least in all parts of the world, but it is far from 
being recognized in practice, as the continual preparation for war and 
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as the refusals of some powers to accept any serious disarmament beai 
witness. 

Our first task, therefore, is to work to reduce the antagonisms which 
have led to the dangerous stalemate in which the world finds itself. Wr 
need to persuade people that they have to live together in peace for the 
simple reason that if they do not, none of them will be able to live at all 

To overcome such human difficulties is one of the tasks I set mysell 
in writing this book. I wanted to show enough of the possibilities anil 
the visions of the future to attract people and at the same time to give 
them an idea of the practical steps necessary to realize them. But this 
is not just my task, it is also the task of the scientists, the economists, the 
writers and politicians, and of all others who see all or part of these 
possibilities. It is their responsibility in the first place to make these 
clear in their own ways, to let people see that by turning from the absurd 
distortions of the present economic system to one of real, general utility, 
they will infallibly get what they want and more than they expect. 

It is not only the responsibility of the scientists, it is also a release for 
them. The frustration which all socially conscious scientists and engin 
eers have suffered all their lives — the enormous gap between what they 
felt they could do and what they were allowed to do, the years they have 
had to waste on trivial or negative activities, in the service of war foi 
example — all this will disappear once the constructive job can be got 
under way. And with that release and with that sense of a really worth 
while job to do, would come a new burst of constructive activity and 
constructive knowledge which will astonish even the most sanguine 
prophets of the new Industrial Revolution. What I have tried to put 
down is only what I have been able myself to see and estimate, and I am 
quite sure that the achieveable reality is much greater and much better 
than my best imaginings. 

The scientists and technologists, although they have their special 
responsibility at this critical time, are not a class of people apart from 
the others, nor in any reasonable view of the future should they ever 
become so. Rather, the future holds out a promise for a much widei 
distribution of knowledge and experience all through the populations 
of the world — everyone being to some degree a scientist, and all scicn 
tists being full citizens and sharing the experiences and the enjoyments 
of the others. I have never been able to separate, as some of my col 
leagues have, my responsibilities as a scientist from those as a citizen. 
I feel that together we need, now as never before, to assume our common 
responsibility. We must in every country throughout the world organize 
and struggle against the madness of war and the crime of scarcity. 
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POSTSCRIPT 

I n a book that aims at dealing with the short term as well as the 
long term prospects of peace of war, there is always the danger that 
events which occur between the writing and the printing will raise 
new points of substance that affect the argument. It was for this reason 
that I had thought of adding this postscript to discuss such points 
and to get as close as possible to the contemporary situation. 

Events, however, moved too fast at this juncture to make this pro- 
cedure as useful as I had hoped, although some new information 
relevant to my topics has come to hand and there have been important 
developments in the political situation on which I can briefly comment. 
However, great events seem to be imminent and may well have taken 
place by the time this book appears. 

The major issues of the course of the Cold War and the world 
economic situation still hang in the balance. Though in principle there 
is still a general agreement for a meeting of Heads of States, it appears 
in practice as remote as ever, and the tension of the Cold War has again 
increased. Without such a Summit Meeting there seems little hope 
for a general disarmament agreement. In the meanwhile, nuclear arma- 
ments pile up and we are threatened by their possession in many coun- 
tries, multiplying the danger of an outbreak of war. 

Only in a few small but important directions are there some signs 
of returning sanity. The NATO and Warsaw Pact scientists have at 
least met to consider the possibility of detecting nuclear tests, and 
this may prove a first step to the United States and Britain following 
the Soviet lead and suspending them. There is also the possibility of 
international technical discussions about means of preventing surprise 
attack and the possibility of a world war starting by accident. Whether 
these moves will lead to some actual agreement which would mark the 
first step towards disarmament remains to be seen. 

In the economic field the prospect, if less tragic, is also uncertain. 
In the United States, though the recession has not notably deepened, 
there are few signs of recovery to date. How serious is the situation has 
been revealed in the United Nations World Economic Survey for 1957. 
This shows that U.S. production of metals and materials, which had 
been 90 per cent of capacity at the beginning of 1956, had fallen to 
65 per cent of capacity in the first quarter of 1958. In Europe, the 
capitalist States are suffering from stagnation, if not from any very 
active recession in their industries. Production in Britain has shown 
no significant increase since 1956. Stocks of coal there and in Europe 
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generally now stand at record heights and there seems little prospect of 
their being used in the near future. 

This stagnation, combined with the fall in wholesale prices of food 
and raw materials, is having ever more serious effects on the economies 
of the underdeveloped countries and is particularly damaging to their 
prospects of industrialization. Conditions like this are familiar enough 
in the working of the capitalist trade cycle, but the present recession, 
the most severe since 1930, takes on a new importance on this occasion, 
for the decline of production in capitalist countries is now contrasted 
with the steady, and in places accelerated, advance of the countries of 
the socialist part of the world. This contrast of stagnation in the 
capitalist sector and advance in the socialist sector of world economy 
is likely to become more evident in ensuing months. As it is realized, 
the demand for free exchanges between the sectors is bound to mounl. 
Indeed, it seems probable that at long last the embargo on certain 
exports to the Soviet Union and China may be largely lifted. 

Here I must specially comment on the developments in China in 
this year, because they illustrate that the pace of construction of an 
underdeveloped country can be far greater than I had indicated in 
my fairly optimistic account of Chinese economy (p. 116). What ha*, 
happened this year (1958), called “the year of the great forward leap , 
is that over and above the centrally planned advance, the impetus ha . 
been given to local initiative both in the industrial and agricultural 
fields. Machine construction, using local material and labour, is every 
where pushing forward. One county having to transport ore from a local 
mine has laid a railway with home smelted cast-iron rails, such a . 
Stephenson used a hundred and thirty years ago — and it works. The 
greatest achievement is the building and setting to work of sufficient 
blast furnaces and side blown Bessemer converters distributed ovn 
every province to produce in one year 20 million tons of cast iron 
and 10 million tons of steel, all made from local supplies of ore and 
coal. At this rate, British iron and steel production will be surpassed 
in far less time than the fifteen years that had previously been estimated 
All the native ingenuity of thousands of years of Chinese civilization 
is now being liberated and turned to the solving of immediate problem 1 , 
by improvised machinery, in advance of the arrival of factory-produced 
machines and professionally trained engineers. 

Much of this home-made machinery is being used to speed the 
tasks of agriculture — in ploughing and harvesting, and above all in 
irrigation. In three years it should be possible to bring water to 80 pn 
cent of China’s cultivable land. Already the new drive is paying div* 
dends. This year’s winter wheat crop, at 32 million tons, is half as mm It 
again as last year’s, despite unfavourable weather. China has tlm- 
overtaken the United States and is now the second largest wheat pm 
ducer of the world. 

Such achievements, good in themselves, are a better augury of lit* 
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possibility that exists for all underdeveloped countries to raise their 
standards of living at a rate far greater than anyone had thought 
possible. It would appear, however, that the essential pre-condition is 
the activity of a popular government so trusted in giving a lead so 
that, for the first time in history, the people themselves are able and 
willing to use all their strength, intelligence and initiative. 

It is on such a positive example that we must rely to deal with the 
accelerated growth of world population revealed by the careful studies 
of demographers in their report to the United Nations, The Future 
Growth of World Population 1958. They have shown that owing to the 
continuous increase of the rate of growth of population, the estimates 
made as recently as 1954 (Fig. 2, pp. 64 f.) are already shown to be 
too low and that by the year 2,000 a world population of between 5,000 
and 7,000 million may be expected. The spread of birth control is 
unlikely to affect these numbers in the time, and the stable population 
is more likely to be 10,000 million than the 7,000 or 8,000 million 
previously anticipated. 

Though, according to arguments already given, there should be no 
insuperable difficulty in feeding such a population, the fact that these 
numbers will be so soon with us should be a warning. There is little 
time left for stopping the waste of the world’s resources and manpower 
in preparing for war. We must get down seriously to the task of making 
sure that such an abundance of people should not starve, but should 
be able to live abundantly. 

10th July , 1958 
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I n the few weeks since these paragraphs were written great events have 
indeed happened and are still occurring. The revolution in Iraq set 
going just that train of action and counter-action which for some 
critical days threatened to spread into a limited and then into a general 
nuclear war. But, for the moment, the reaction has been stopped, largely 
by the resolute and at the same time concilatory attitude of the Soviet 
Union. The Summit Meeting so long put off, now seems imminent. The 
reader will know whether it met and how it succeeded. 

Yet over and above the excitement of these immediate events, they 
seem, at least to me, to be the signs of far more important changes. 
Perhaps a turning point in human affairs has been reached and safely 
passed. At last it may have been realized, even by the governments of 
major powers, that full-scale nuclear war is outside the range of possible 
policy. Events in the Middle East have shown further, however, that 
even the stages of limited conventional warfare and still more of limited 
nuclear warfare are too dangerous to embark on. We may hope that 
the first step actually taken along this road, the traditional show of 
force in the pointless occupation of Lebanon and Jordan, may prove 
abortive and the last effort of its kind. Despite all the tensions and em 
bitterment this sharp lesson may prove that the Cold War cannot In- 
maintained in its old form as a continual threat of hostilities. Peace and 
international law may have been shown to be not only desirable end-, 
but absolute necessities for the maintainence of human life on this earth. 

With that lesson comes another of more positive portent. The revo 
lutionaries of Iraq have shown to the world that indirect as well as 
direct colonial rule no longer has any place in the modern world. Hence- 
forth, within the limits of their power, the wealth of their country — one 
of the richest oil fields of the world — is to be used for the benefit of Un- 
people, and not of foreign investors or royal families. This does not 
mean that the industrial countries will be deprived of the oil, or even 
that they will have to pay more for it; indeed, the price may well go 
down. But it does mean that they will get only the oil and not the profit . 
on it, which can now be used for financing industrialization and inten 
sive agriculture in the country of its origin. 

The example of the Iraqi revolution, and even more of the failure to 
suppress it, will spread. We may expect the process of liberation ol 
colonial territories to move faster than ever and to reach completion 
well within a generation. This will only be just in time to cope with tin- 
problems of feeding a population of 10,000 millions. 
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